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PREFACE 


The  evaluation  of  the  Special  Supplemental  Food  Program  for  Women, 
fants  and  Children  (VIC),  designated  here  as  the  National  WIC  Evaluation, 
a  project  undertaken  by  the  Research  Triangle  Institute  (RTI)  under 
contract  with  the  Office  of  Analysis  and  Evaluation,  Food  and  Nutrition 
Service  (ENS),  United  States  Department  of  Agriculture  (Contract  No. 
53-3198-9-87).  The  National  WIC  Evaluation  is  documented  in  this  summary 
report  and  more  comprehensively  in  four  technical  volumes:  Volumes  II  and 
III  -  Technical  Report  and  Volume  TV  and  V  -  Appendixes.  The  summary 
report  is  written  for  the  reader  who  wishes  a  brief  nontechnical  overview 
of  the  WIC  program,  an  explanation  of  the  logic  of  the  National  WIC  Evalua- 
tion, and  a  discussion  of  its  important  results  and  conclusions.  The 
technical  report  presents  complete  discussions  of  methodology,  database 
construction,  analysis  techniques,  results,  and  conclusions.  The 
appendixes  present  copies  of  all  data  collection  instruments  used  in  the 

evaluation  and  supplementary  tables  referred  to  in  the  technical  report. 

« 

This  report  covers  the  four  component  studies,  namely  the  Historical 
Study  of  Pregnancy  Outcomes,  the  Longitudinal  Study  of  Pregnant  Women,  the 
Study  of  Infants  and  Children,  and  the  Food  Expenditures  Study,  upon  which 
the  National  WIC  Evaluation  is  based.  These  studies  were  designed  pri- 
marily by  the  Principal  Investigator,  Dr.  David  Rush,  with  support  from  RTI 
staff  and  consultants,  in  the  fall  and  winter  of  1981-82.  Dr.  Rush's 
services,  together  with  a  small  supporting  staff,  were  made  possible 
through  a  subcontract  with  the  New  York  State  Research  Foundation  for 
Mental  Hygiene  (NYHFMH) . 

Actual  implementation  of  the  studies  began  in  the  summer  of  1982,  with 
the  major  field  data  collection  effort  occurring  during  1983.  While  RTI 
undertook  major  responsibility  for  organizing  and  managing  the  field 
effort,  processing  the  data  and  preparing  the  basic  data  files,  the  entire 
effort  was  directed  by  Dr.  Rush  and  carried  out  with  support  from  his 
N7RFHH  staff.  The  major  analysis  and  reporting  tasks  were  also  carried  out 
by  Dr.  Rush  and  his  staff  for  three  of  the  four  component  studies,  with 
extensive  support  from  RTI  staff.  The  fourth  study,  concerned  with  food 
expenditures,  was  analyzed  and  the  report  prepared  by  RTI  staff. 

The  success  of  the  Historical  Study  was  due  in  large  part  to  the 
efforts  of  the  State  WIC  program  directors  who,  with  their  staff,  provided 
annual  counts  of  WIC  women  for  individual  clinics  during  the  period  1974  to 
1981.  Considerable  cooperation  was  also  received  from  State  directors  of 
vital  records  who  provided  complete  files  of  births  and  linked  infant 
deaths  for  the  period  1972  to  1980. 

The  Longitudinal  Study,  the  Study  of  Children,  and  the  Food  Expendi- 
tures Study  all  acquired  data  through  a  national  probability  sample  of 
pregnant  women  enrolled  in  the  WIC  program  and  a  sample  of  low- income 
pregnant  women  not  enrolled*  in  WIC.  The  success  of  these  samples  and  the 
success  of  the  total  data  collection  effort  depended  in  no  small  part  on 
the  excellent  cooperation  of  the  directors  and  staff,  of  the  174  WIC  clinics 
Tid  the  directors  and  staff  of  the  55  non-WIC  clinics  that  participated  in 
e  field  phase  of  the  study. 


lil 


Both  the  study  design  and  early  drafts  of  this  report  were  reviewed 
critiqued  by  the  FNS  Advisory  Panel  to  the  National  WIC  Evaluation, 
e  members  of  this  Panel  are  listed  on  the  inside  cover. 

The  National  WIC  Evaluation  received  considerable  support  and  valuable 
review  and  advice  from  the  FNS  Office  of  Analysis  and  Evaluation  Project 
Officers  Mr.  David  Shanklin  and  Dr.  Burleigh  Seaver.  Particularly  helpful 
were  the  review  and  comments  of  earlier  drafts  of  this  report  by  Dr.-  Seaver 
and  by  Ms.    Nancy  Che  try  of  the  JNS  Special  Supplemental  Food  Division. 

Finally,  the  consistently  valuable,  timely  and  able  administration  of 
the  project  by  Ms.  Sally  Johnson  is  recognized. 

D.  G.  Horvitz  . 
Project  Director 
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I.  nmioDucTioN 


This  ciiapter  provides  a  summary  description  of  the  Special  Supple- 
tneiital  Food  Program  for  Women,  Infants,  and  Children  (WIC)  and  the  objec- 
tives and  logical  structure  of  The  National  WIC  Evaluation.  Subsequent 
chapters  describe  each  of  the  studies  in  detail  that  comprise  The  National 
WIC  Evaluation  and  include  all  results  and  conclusions. 

A.,     THE  WIC  PROGRAM 

1.  Description 

WIC  is  a  supplemental  food  program  that  operates  as  an  adjunct  to 
health  care  for  lov-income  pregnant,  postpartum,  and  breastfeeding  women; 
infants;  and  children  who  are  judged  to  be  at  nutritional  risk.  The  pro- 
gram is  based  on  the  belief  that  improved  nutrition  and  health  care  among 
infants,  children,  and  pregnant  and  postpartum  women  will  improve  both  the 
health  status  and  the  quality  of  life  of  participants  and  their  families. 
The  program  is  federally  funded  and  State  administered.  Cash  grants  are 
made  to  authorized  agencies  of  each  State  and  to  officially  recognized 
Indian  tribes  or  councils  that  then  provide  WIC  services  through  local  ser- 
vice sites.  Priority  for  participation  must  be  given  by  State  agencies  to 
geographic  areas  determined  to  need  program  benefits  most.  These  include 
Breas  with  documented  high  rates  of  infant  mortality,  low  birthweight,  and 
'ow  income. 

The  provision  of  nutritious  supplemental  foods  to  targeted  pregnant 
women  in  such  areas  is  designed  to  improve  the  outcomes  of  pregnancy  (i.e., 
increase  weight  gain  in  pregnancy,  duration  of  gestation,  and  birthweight), 
which  in  turn  should  reduce  fetal  and  infant  mortality.  For  infants  and 
children,  the  food  supplements  are  intended  to  reduce  the  incidence  of  ane- 
mia and  to  improve  both  physical  growth  and  cognitive  development. 


2.      Legislative  History 

The  1969  White  House  Conference  on  Food,  Nutrition,  and  Health  recom- 
mended that  special  attention  be  given  to  the  nutritional  needs  of  pregnant 
women  and  preschool  children.  As  an  outcome  of  the  conference,  legislation 
authorizing  the  Special  Supplemental  Food  Program  for  Women,  Infants,  and 
Children  (WIC)  was  passed  in  1972.  Congress  reported  that  "substantial 
numbers  of  pregnant,  postpartum  and  breastfeeding  women,  infants  and  young 
children  from  families  with  inadequate  income  are  at  special  risk  with  re- 
spect to  their  physical  and  mental  health  by  reason  of  inadequate  nutrition 
or  health  care,  or  both." 

The  WIC  program  was  originally  authorized  (Public  Law  92-433)  as  a  2- 
year  pilot  project  to  provide  food  supplements  to  pregnant,  postpartum,  and 

•reastfeeding  women;    infants;   and   children  up  to  age  4.     The  program  has 
een  reauthorized  four  times  since  its  creation.     It  now  includes  children 
up  to  age  5   as  program  participants.     Most  recently,  WIC  operations  have 


been  extended  through  Fiscal  Tear  1985.  In  1974,  the  program  served  ap- 
proximately 38,000  participants  at  an  annual  cost  of  $10.4  million.  VIC 
has  grown  to  serve  an  average  of  3.5  million  persons  monthly  during  Fiscal 
Year  1984  at  an  annual  cost  of  over  $1.3  billion.  WIC  is  now  administered 
by  35  State  agencies  (of  which  31  are  Indian  agencies),  1,500  local  agen- 
cies, and  7,100  clinic  sites. 

3.      Target  Population 

Program  participation  is  open  to  pregnant  women,  postpartum  women  (up 
to  6  months  after  delivery) ,  breastfeeding  women  (up  to  12  months  after  de- 
livery) ,  infants  (up  to  1  year  of  age),  and  children  (up  to  5  years  of  age) 
from  low-income  families  who  are  determined  by  a  competent  professional  au- 
thority to  be  nutritionally  at  risk.  The  income-eligible  population 
includes  individuals  whose  gross  income  does  not  exceed  135  percent  of  the 
nonfarm  poverty  income  defined  in  the  Office  of  Management  and  Budget  (0MB) 
guidelines.  State  WIC  agencies  have  the  option  to  set  eligibility  require- 
ments from  100  to  185  percent  of  poverty,  as  long  as  income  requirements 
correspond   to    income    standards    for   free  and  reduced  price  health  care. 

The  WIC  program  legislation  (Public  Law  95-627)  defines  nutritional 
risk  as  one  or  more  of  the  following: 

Detrimental  or  abnormal  nutritional  conditions  detectable  by  bio- 
chemical or  anthropometric  measurements. 

Other  documented  nutritionally  related  medical  conditions. 

Dietary  deficiencies  that  impair  or  endanger  health. 

Conditions  that  predispose  persons  to  inadequate  nutritional  pat- 
terns or  nutritionally  related  medical  conditions  such  as  alco- 
holism and  drug  addiction. 

Each  State  develops  its  own  screening  system  that  will  identify  par- 
ticipants who  are  at  nutritional  risk.  At  a  minimum,  however,  a  person's 
height  and  weight  must  be  measured,  and  a  test  for  anemia  performed  (e.g., 
hemoglobin,  hematocrit,  or  free  erythrocyte  protoporphyrin  test),  except 
for  infants  under  6  months  old.  To  ensure  that  program  benefits  are  pro- 
vided to  eligible  individuals  who  are  at  greatest  nutritional  risk,  the 
program  regulations  have  established  six  priority  levels  for  program  parti- 
cipants. Table  I-l  describes  the  priorities  of  nutritional  risk,  outlined 
in  Federal  regulations. 

Pregnant  women  are  certified  for  WIC  program  benefits  for  the  entire 
prenatal  period  and  up  to  6  weeks  postpartum.  At  or  before  6  weeks  post- 
partum, women  may  be  certified  as  either  postpartum  or  breastfeeding.  Once 
certified,  postpartum  women  may  remain  on  WIC  until  6  months  after  deliv- 
ery. Breastfeeding  women  are  certified  for  6-month  periods,  up  to  1  year 
after  delivery.     Infants  of  women  participating  in  WIC  during  pregnancy  are 
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Table  I-l 


Priority  System  for  Nutritional  Risk  Criteria 


According  to  the  WIC  regulations,  the  following  priorities  are  applied  by  the 
competent  professional  authority  when  vacancies  occur  after  a  local  agency  has 
reached  its  maximum  participation  level  to  ensure  that  those  persons  at 
greatest  nutritional  risk  receive  program  benefits.    State  agencies  may  set 
income  priority  levels  within  these  six  priority  levels. 

Priority  I 

Pregnant  women,  breastfeeding  women,  and  infants  at  nutritional  risk  as  demon- 
strated by  hematological  or  anthropometric  measurements  or  other  documented 
nutritionally  related  medical  conditions  that  demonstrate  the  person's  need 
for  supplemental  foods. 

Priority  II 

Except  those  infants  who  qualify  for  Priority  I ,  infants  (up  to  6  months  of 
age)  of  WIC  participants  who  participated  during  pregnancy  and  infants  bom  of 

•women  who  were  not  WIC  participants  during  pregnancy  but  whose  medical  records 
pocument  that  they  were  at  nutritional  risk  during  pregnancy  due  to  nutri- 
tional conditions  detectable  by  biochemical  or  anthropometric  measurements  or 
other  documented  nutritionally  related  medical  conditions  that  demonstrated 
the  person's  need  for  supplemental  foods. 

Priority  III 

Children  at  nutritional  risk  as  demonstrated  by  hematological  or  anthropo- 
metric measurements  or  other  documented  medical  conditions  that  demonstrate 
the  child's  need  for  supplemental  foods. 

Priority  IV 

Pregnant  women,  breastfeeding  women,  and  infants  at  nutritional  risk  because 
of  an  inadequate  dietary  pattern. 

Priority  V 

Children  at  nutritional  risk  because  of  an  inadequate  dietary  pattern. 
Priority  VI 


Postpartum  women  at  nutritional  risk. 


Table  1-2 
WIC  Participation 


Women 

Infants 

Children 


Proportion  of  all  WIC 
participation,  FY  1980 
(%) 

22 
26 
52 


Proportion  of  all  WIC 
participation,  FY  1984 
(%) 

22 
27 
51 


Sources:    Phase  I  Final  Report  (1981),  The  National  WIC  Evaluation.  Food 
and  Nutrition  Service  (1984). 

given  high  priority  for  entrance  into  the  program.  Children  may  be  certi- 
fied up  to  their  fifth  birthday. 

The  proportions  of  WIC  participants  for  women's,  infants',  and  chil- 
dren's groups  vary  over  time.  Table  1-2  provides  the  distribution  of  WIC 
participation  for  1980  and  1984. 

4.      Program  Benefits 

The  goal  of  the  WIC  program  during  pregnancy  and  the  postpartum  peri- 
od, infancy,  and  early  childhood  is  to  improve  participants'  health  by  the 
provision  of  nutritious  foods  and  nutrition  education  as  an  adjunct  to  good 
health  care.    The  benefits  provided  by  the  WIC  program  are  discussed  below. 

Supplemental  Food 

Each  WIC  participant  is  given  a  food  '*prescription"  designed  to  pro- 
vide specific  nutrients  known  to  be  lacking  in  the  diets  of  the  target  pop- 
ulation. Foods  high  in  protein,  iron,  calcium.  Vitamin  A,  and  Vitamin  C 
(nutrients  believed  to  be  most  often  lacking  in  the  diets  of  individuals  at 
nutritional  risk)  are  provided  through  one  of  several  mechanisms.  The  par- 
ticipant may  receive  food  directly  from  the  local  WIC  agency,  by  home  de- 
livery, or  more  commonly  through  vouchers  or  checks  that  are  exchanged  for 
specific  quantities  of  specified  foods  from  retail  food  vendors.  (These 
options   are  discussed  in  greater  detail  in  Section  5,  Delivery  Systems.) 

Legislation  describes  the  types  and  quantities  of  foods  available  from 

WIC.     As   part   of   this    legislative  mandate,    six  separate   food  packages, 

specified  in  the  program  regulations  (Federal  Register,  November  12,  1980), 
were  developed  for: 


1-4 


Infants  through  3  months  of  age. 
Infants  4  through  12  months  of  age. 


Children/women  with  special  dietary  needs. 
Children  1  to  5  years  of  age. 
Pregnant  and  breastfeeding  women. 

Postpartum  women  not  breastfeeding  (see  Table  1-3). 


State  and  local  agencies  may  tailor  the  food  prescription  according  to  an 
individual  participant's  needs  and  can  prescribe  less  than  the  maximum 
amounts  for  one  food  or  more. 

Nutrition  Education  ' 


The  role  of  nutrition  education  has  changed  during  the  history  of  the 
WIC  program.  The  legislation  that  established  VIC  on  a  pilot  basis  in  1972 
had  no  provision  for  nutrition  education.  However,  some  WIC  programs  even 
then  provided  nutrition  counseling  as  an  additional  service. 

When  WIC  was  reauthorized  in  October  1975,  nutrition  education  was 
■'jm.dated  on  a  national  basis.  In  the  current  legislation,  the  provision 
ror  nutrition  education  was  expanded.  According  to  the  regulations  for  im- 
plementing Public  Law  95-627,  nutrition  education  should  '*(!)  Emphasize  the 
relationship  between  proper  nutrition  and  good  health,  with  special 
emphasis  on  the  nutritional  needs  of  pregnant,  postpartum,  and  breast- 
feeding women,  infants  and  children  under  five  years  of  age;  and  (2)  Assist 
the  individual  who  is  at  nutritional  risk  in  achieving  a  positive  change  in 
food  habits,  resulting  in  improved  nutritional  status  and  in  the  prevention 
of  nutrition- related  problems  through  optimal  use  of  the  supplemental  food 
and  other  nutritious  foods .  '* 


The  current  WIC  legislation  mandates  that  at  least  one-sixth  of  the 
funds  expended  by  the  State  agency  for  administrative  costs  be  spent  for 
nutrition  education.  The  regulations  require  a  minimum  of  two  nutrition 
education  contacts  between  the  participant  and  the  WIC  local  agency  during 
each  6-month  certification  period. 

The  nutrition  education  available  through  WIC  projects  varies  in 
method,  frequency,  style,  and  provider.  Common  forms  of  nutrition  educa- 
tion include  counseling,  group  sessions,  and  provision  of  written  materi- 
als. Dietitians  and  nutritionists  are  major  providers  of  nutrition  educa- 
tion. However,  physicians,  nurses,  aides,  and  clerks  also  may  be  respon- 
sible for  nutrition  education. 

^       Adjunct  to  Health  Care 

An  expected  indirect  benefit  of  WIC  for  women,  infants,  and  children 
should  be  the  increased  and  regular  utilization  of  health  care  services. 
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Table  1-3 

Maximum  Quantity  of  Supplemental  Food  Authorized  per  Month 


(1)  Food  Package  I— Infants  0  through  3  Months 


# 


Food 


Quantity 


Fo  rmula : 

Concentrated  liquid  formula 


403  fluid  02  (11.9  L) 


or 


Powdered  formula 


or 


Ready- to- feed  formula 


May  be  substituted  at  the  rate  of  3  lb 
(3.6  kg)  per  403  fluid  oz  (11.9  L)  of 
concentrated  liquid  formula 


May  be  substituted  at  the  rate  of  26  . 
fluid  oz  (.8  L)  per  13  fluid  oz  (.4  L) 
of  concentrated  liquid  formula 


(2)    Food  Package  II— Infants  4  through  12  Months 


Food 


Quantity 


Formula : 

Concentrated  liquid  formula 


or 


Powdered  formula 


or 


Ready-to-f eed  formula 


Infant  cereal 

Juice: ^ 

Single-strength  adult  juice 


403  fluid  oz  (11.9  L) 


May  be  substituted  at  the  rate  of  8  lb 
(3.6  kg)  per  403  fluid  oz  (11.9  L)  of 
concentrated  liquid  formula 


May  be  substituted  at  the  rate  of  26 
fluid  oz  (.8  L)  per  13  fluid  oz  (.4  L) 
of  concentrated  liquid  formula 

24  oz  dry  ( .  7'  kg) 


92  fluid  02  (2.7  L) 


Footnotes  at  end  of  table. 


(continued) 
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Table  1-3  (continued) 


(2)  Food  Package  II— Infants  4  through  12  months  (continued) 


Food 


Quantity 


Juice:  (continued) 
or 

Frozen  concentrated  juice 
or 

Infant  juice 


96  fluid  oz  reconstituted  (2.8  L) 


May  be  substituted  at  the  rate  of 
63  fluid  oz  (1.9  L)  of  infant  juice 
per  92  fluid  oz  (2.7  L)  of  single 
strength  adult  juice 


(3)  Food  Package  III— Children/Women  with 
Special  Dietary  Needs 


Food 


Quantity 


Formula: 

Concentrated  liquid  formula 

Addition^ 

or 

Powdered  formula 

Addition 
or 

Ready- to- feed  formula 

Addition^ 
Cereal  (hot  or  cold) 

Juice :^ 

Single-strength  juice 

or 

Frozen  concentrated  juice 


403  fluid  oz  (11.9  L) 
52  fluid  oz  (1.5  L) 

May  be  substituted  at  the  rate  of  8  lb 
(3.6  kg)  per  403  fluid  oz  (11.9  L)  of 
concentrated  liquid  formula 

1  lb  (.4  kg) 

May  be  substituted  at  the  rate  of  26 
fluid  oz  (.8  L)  per  13  fluid  oz  (.4  L) 
of  concentrated  liquid  formula 

104  fluid  oz  (3.1  L) 

36  oz  dry  (1  kg) 

138  fluid  oz  (4.1  L) 

144  fluid  oz  reconstituted  (4.3  L)  juice 


Footnotes  at  end  of  table. 


(continued) 


Table  1-3  (continued) 
(4)  Food  Package  IV— Children  1  to  5  Years 


Food 

Milk:  • 

Fluid  whole  milk 

or 

Fluid  skim  or  low- fat  milk 


or 

Cultured  buttermilk 
or 

Evaporated  whole  milk 
or 

Evaporated  skiimned  milk 
or 

Dry  whole  milk 
or 

Nonfat  or  lowfat  dry  milk 
or 

Cheese 


Quantity 


24  qt  (22.7  L) 


May  be  substituted  for  fluid  whole  milk 
on  a  quart- for-quart  (.9  L)  basis 


May  be  substituted  for  fluid  whole  milk 
on  a  quart-f or-quart  (.9  L)  basis 


May  be  substituted  for  fluid  whole  milk 
at  the  rate  of  13  fluid  oz  (.4  L)  per 
quart  (.9  L)  of  fluid  whole  milk 


May  be  substituted  for  fluid  whole  milk 
at  the  rate  of  13  fluid  oz  (.4  L)  per 
quart  (.9  L)  of  fluid  whole  milk 


May  be  substituted  for  fluid  whole  milk 
at  the  rate  of  1  lb  (.4  kg)  per  3  qt 
(2.8  L)  of  fluid  whole  milk 


May  be  substituted  for  fluid  whole  milk 
at  the  rate  of  1  lb  (.4  kg)  per  5  qt 
(4.7  L)  of  fluid  whole  milk 


May  be  substituted  for  fluid  whole  milk 
at  the  rate  of  1  lb  (.4  kg)  per  3  qt 
(2.8  L)  of  fluid  whole  milk.     4  lb 
(1.8  kg)  is  the  maximum  amount  that 
may  be  substituted 


Footnotes  at  end  of  table. 


(continued) 
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Table  1-3  (continued) 


(4)  Food  Package  IV— Children  1  to  5  Years  (continued) 


Food 


Qiiantity 


Eggs: 

Fresh  eggs 

or 

Dried  egg  mix 


Cereal  (hot  or  cold) 

Juice:* 

Single-strength  juice 

or 

Frozen  concentrated  juice 

Legumes : 

Dry  beans  or  peas 

or 

Peanut  butter 


2  doz  or  2^  doz 

May  be  substituted  at  the  rate  of  1.5  lb 
(.7  Jcg)  egg  mix  per  2  doz  fresh  eggs  or 
2  lb  (.9  kg)  egg  mix  per  2^  doz  fresh 
eggs 

36  oz  dry  (1  kg) 

276  fluid  oz  (8.2  L) 

288  fluid  oz  reconstituted  (8.5  L) 


1  lb  (.4  kg) 
18  oz  (.5  kg) 


(5)  Food  Package  V— Pregnant  and  Breastfeeding  Women 


Food 


Quantity 


Milk: 

Fluid  whole  milk 

or 

Fluid  skim  or  low-fat  milk 


or 


Cultured  buttermilk 


or 


Evaporated  whole  milk 


28  qt  (26.5  L) 


May  be  substituted  for  fluid  whole  milk 
on  a  quart- for-quart  (.9  L)  basis 


May  be  substituted  for  fluid  whole  milk 
on  a  quart- for-quart  (.9  L)  basis 


May  be  substituted  for  fluid  whole  milk 
at  the  rate  of  13  fluid  oz  (.4  L)  per 
quart  (.9  L)  of  fluid  whole  milk 


Footnotes  at  end  of  table 


(continued) 


Table  1-3  (continued) 


(5)  Food  Package  V— Pregnant  and  Breastfeeding  Women 

(continued) 


Food 


Quantity 


Milk  (continued): 
or 

Evaporated  skimmed  milk 
or 

Dry  whole  milk 
or 

Nonfat  or  low- fat  dry  milk 
or 

Cheese 


Eggs: 

Fresh  eggs 

or 

Dried  egg  mix 


Cereal  (hot  or  cold) 

Juice: ^ 

Single-strength  juice 

or 

Frozen  concentrated  juice 

Legumes : 

Dry  beans  or  peas 

or 

Peanut  butter 


May  be  substituted  for  fluid  whole  milk 
at  the  rate  of  13  fluid,  oz  (.4  L)  per 
quart  (.9  L)  of  fluid  whole  milk 


May  be  substituted  for  fluid  whole  milk 
at  the  rate  of  1  lb  (.4  kg)  per  3  qt 
(2.8  L)  of  fluid  whole  milk 


May  be  substituted  for  fluid  whole  milk 
at  the  rate  of  1  lb  (.4  kg)  per  5  qt 
(4.7  L)  of  fluid  whole  milk 


May  be  substituted  for  fluid  whole  milk 
at  the  rate  of  1  lb  (.4  kg)  per  3  qt 
(2.8  L)  of  fluid  whole  milk.     4  lb 
(1.8  kg)  is  the  maximum  amount  that 
may  be  substituted 

2  doz  or  2h  doz 


May  be  substituted  at  the  rate  of  1.5  lb 
(.7  kg)  egg  mix  per  2  doz  fresh  eggs  or 
2  lb  (.9  kg)  egg  mix  per  2^  doz  fresh 
eggs 

36  oz  dry  (1  kg) 


276  fluid  oz  (8.2  L) 

288  fluid  oz  reconstituted  (8.5  L) 

1  lb  (.4  kg) 

18  oz  (.5  kg) 


I 


( 


Footnotes  at  end  of  table 
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(continued) 


Table  1-3  (continued) 


(6)  Food  Package  VI — Konbreastf ceding  Postpartum  Women 


Food 


Quantity 


Milk: 

Fluid  whole  milk 

or 

Fluid  skim  or  low-fat  milk 


24  qt  (22.7  L) 


May  be  substituted  for  fluid  whole  milk 
on  a  quart- for-quart  (.9  L)  basis 


or 

Cultured  buttermilk 
or 

Evaporated  whole  milk 
or 

Evaporated  skimmed  milk 
or 

Dry  whole  milk 
or 

Nonfat  or  low-fat  dry  milk 
or 

Cheese 


May  be  substituted  for  fluid  whole  milk 
on  a  quart- for-quart  (.9  L)  basis 


May  be  substituted  for  fluid  whole  milk 
at  the  rate  of  13  fluid  02  (.4  L)  per 
quart  (.9  L)  of  fluid  whole  milk 


May  be  substituted  for  fluid  whole  milk 
at  the  rate  of  13  fluid  oz  (.4  1)  per 
quart  (.9  L)  of  fluid  whole  milk 


May  be  substituted  for  fluid  whole  milk 
at  the  rate  of  1  lb  (.4  kg)  per  3  qt 
(2.8  L)  of  fluid  whole  milk 


May  be  substituted  for  fluid  whole  milk 
at  the  rate  of  1  lb  (.4  kg)  per  5  qt 
(4.7  L)  of  fluid  whole  milk 


May  be  substituted  for  fluid  whole  milk 
at  the  rate  of  1  lb  (.4  kg)  per  3  qt 
(2.8  L)  of  fluid  whole  milk.    4  lb 
(1.8  kg)  is  the  maximum  amount  that 
may  be  substituted 


Footnotes  at  end  of  table. 

/ 
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Table  1-3  (continued) 


(6)  Food  Package  VI— Konbreastfeeding  Postpartum  Women 

(continued) 


Food 

Eggs: 

Fresh  eggs 

or 

Dried  egg  mix 


Quantity 


2  doz  or  2h  doz 


Hay  be  substituted  at  the  rate  of  1.5  lb 
(.7  kg)  egg  mix  per  2  doz  fresh  eggs  or 
2  lb  (.9  kg)  egg  mix  per  2^  doz  fresh  . 
eggs 


Cereal  (hot  or  cold) 

Juice :^ 

Single-strength  juice 

or 

Frozen  concentrated  juice 


36  oz  dry.  (1  kg) 


184  fluid  oz  (5.4  L) 


192  fluid  oz  reconstituted  (5.7  L) 


Combinations  of  single-strength  and  frozen  concentrated  juice  may  be  issued 
as  long  as  the  total  volume  of  juice  does  not  exceed  the  amount  specified 
for  single-strength  juice. 

'Additional  formula  may  be  issued  on  an  individual  basis  provided  the  need 
is  demonstrated  and  dociimented  in  the  individual's  certification  file  by  the 
competent  professional  authority. 

'Additional  cheese  may  be  issued  on  an  individual  basis  in  cases  of  lactose 
intolerance  provided  the  need  is  documented  in  the  participant's  file  by  the 
competent  professional  authority. 


Although  services  are  not  paid  for  with  WIC  funds ,  the  VIC  program  is  ex- 
pected to  encourage  the  utilization  of  existing  health  services.  In  this 
way,  the  WIC  program  links  the  participant  and  appropriate  health  care. 
Program  regulations  require  local  agencies  to  make  health  care  available  to 
all  participants.  Health  services  are  defined  in  the  regulations  as:  '*on- 
going,  routine  pediatric  and  obstetric  care  (such  as  infant  and  child  care 
and    prenatal    and    postpartum    examinations)    or    referral    for  treatment.'* 

5 .      Deliverv  Svstems 

- 

Three  basic  types   of  systems  are  used  by  States  to  deliver  foods  to 
WIC  participants:     retail  purchase,  home  delivery,  and  direct  distribution. 
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L^tates  operate  their  own  variatioas  of  these  systems.  In  1983,  89  percent 
of  WIC  participants  nationwide  received  food  through  the  retail  purchase 
system.  In  this  system  the  participant  receives  from  the  WIC  agency  a  food 
instrument  (FI)— in  the  form  of  a  check  or  voucher— that  prescribes  speci- 
fic quantities  of  specific  foods.  The  participant  redeems  JIs  at  an  au- 
thorized retail  vendor,  usually  a  grocer,  who  is  then  paid  by  the  State 
agency.  When  the  FI  is  a  bank  check,  the  vendor  deposits  it  in  his/her  own 
bank  account.  When  the  FI  is  a  voucher,  the  vendor  submits  it  directly  to 
the  State  for  reimbursement.  In  a  home  delivery  system,  the  WIC  agency 
contracts  with  a  vendor,  often  a  dairy,  which  delivers  the  prescribed  food 
to  the  participant's  home.  In  1983,  8  percent  of  all  WIC  participants  were 
served  by  this  system.  In  a  direct  distribution  system,  the  WIC  agency 
purchases  food,  often  on  the  wholesale  market,  and  the  WIC  agency  stores 
and  distributes  the  food  to  participants  directly.  In  1983,  3  percent  of 
all  WIC  participants  used  this  system. 

6.      Program  Administration 

The  WIC  program  is  administered  by  the  Supplemental  Food  Programs  Di- 
vision of  the  Food  and  Nutrition  Service  (FNS)  as  a  grant-in-aid  program 
that  allocates  funds  directly  to  State  health  departments  and  Indian  tribal 
agencies.  Those  agencies  are  responsible  for  operating  the  program  within 
eir  jurisdictions.  Benefits  to  program  participants  are  provided  through 
3cal  WIC  agencies  and  clinics.  The  WIC  program  allows  significant  lati- 
tude to  States  and  local  agencies  in  the  provision  of  WIC  services.  The 
range  and  type  of  local  service  providers  (e.g.,  hospitals,  churches,  and 
county  health  departments)  may  vary  as  may  the  system  of  State  administra- 
tion and  management;  the  food  delivery  systems;  the  participant  certifica- 
tion requirements  (within  Federal  guidelines);  the  tailoring  of  food  pack- 
age contents;  and  food  instruments.  Thus,  each  State  (and  each  local 
agency)  has  many  managerial  options,  within  the  bounds  of  Federal  require- 
ments and  guidelines.  A  brief  discussion  of  the  different  Federal,  State, 
and  local  responsibilities  is  provided  below. 

Federal 

The  USDA,  through  the  headquarters  and  regional  offices  of  the  Supple- 
mental Food  Programs  Division,  FNS,  is  responsible  for  administering  the 
WIC  program  consistent  with  program  legislation  and  regulations.  The  WIC 
program  operates  through  cash  grants,  on  a  formula  basis,  to  State  health 
departments  or  comparable  State  agencies.  These  agencies  distribute  funds 
to  the  participating  local  agencies.  Twenty  percent  of  the  funds  provided 
nationally  can  be  used  for  State  and  local  administrative  costs.  Research 
support  is  provided  through  the  FNS  Office  of  Analysis  and  Evaluation, 
which  was    responsible    for   the   support   of   the   National   WIC  Evaluation. 

State 

To  qualify  for  Federal  funds,  each  State  agency  is  required  to  submit 
a  State  plan  annually  to  FNS.  Approval  of  the  plan  by  FNS  is  a  prerequi- 
site  to   the  payment  of  funds  to  the  State  agency.     The  State  agency  plan 


oust  include  the  identification  of  areas  within  the  State  that  most  need 
the  program  and  a  plan  to  address  those  needs.  This  should  include  discus- 
sion and  justification  of  criteria  used  to  rank  various  areas  in  the  State. 
The  State  plan  is  the  document  that  provides  Washington  and  regional 
offices  with  a  description  of  State  program  operations  and  identifies  the 
program's  unique  features. 

State  agencies  are  responsible  for  developing  specific  nutritional 
risk  criteria  (see  Table  I-l)  and  for  ensuring  that  these  criteria  are  ap- 
plied to  certify  the  eligibility  of  individuals  at  local  WIC  sites.  State 
agencies  have  direct  responsibility  for  review  and  approval  of  local  agen- 
cies' applications  to  operate  the  WIC  program,  based  on  the  priority  system 
for  selecting  local  WIC  grantees^  which  is  detailed  in  the  regulations. 
State  agencies  also  are  responsible  for  monitoring  local  projects  and  for 
ensuring  that  adequate  nutrition  education  services  are  provided  within  the 
State. 

Local 

Any  public  or  private,  nonprofit  health  or  human  service  agency  can 
apply  to  the  State  to  operate  a  WIC  program  if  it  can  make  health  services 
available  to  participants.  Once  funded,  the  local  WIC  agency  is  responsi- 
ble for  day-to-day  program  operations  including  certification  of  eligible 
participants,  provision  of  nutrition  education,  implementation  of  a  deliv- 
ery system  for  the  food  supplements  as  prescribed  by  the  State  agency,  and 
administrative  and  fiscal  reporting. 

B.      OBJECTTTES  OF  THE  EVALUATION 

1.  Overview 

Congress  allocated  funds  to  evaluate  the  WIC  program  in  its  reauthori- 
zation of  WIC  in  1978  (Public  Law  95-627).  This  authorization  reflected  a 
growing  understanding  of  the  need  for  a  formal  national  evaluation  of  WIC 
on  the  part  of  decisionmakers  at  several  levels  of  government.  As  an  out- 
growth of  this  legislation,  the  Food  and  Nutrition  Service  contracted  with 
Research  Triangle  Institute  (RTI)  in  October  1979  to  conduct  a  comprehen- 
sive evaluation  of  the  WIC  program. 

2.  General  Objectives 

The  primary  objective  of  The  National  WIC  Evaluation  has  been  to  as- 
sess the  WIC  program's  impact  on  the  health  and  nutritional  status  of  its 
participants.  The  study's  evaluation  objectives  were  specified  by  FNS  to 
include : 

Assess  the  effects  of  the  WIC  intervention  on  pregnant  women,  in- 
cluding measures  of  pregnancy  outcomes,  nutritional  status,  die- 
tary intake,  and  health  care  utilization. 
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Assess  the  effects  of  VIC  intervention  on  children,  including 
measures  of  growth,  dietary  intake,  health  care  utilization,  and 
psychological  and  emotional  development. 


Describe  the  characteristics  of  WIC  participants  who  benefit  most 
from  WIC  intervention. 

Determine  the  degree  to  which  VIC  foods  substitute  for  foods  that 
would  have  been  purchased  without  the  program  or  are  shared  with 
family  members. 

C.      LOGICAL  STRUCTURE  OF  THE  EVALUATION 

1.  Introduction 

The  National  VIC  Evaluation  consisted  of  a  series  of  activities  con- 
ducted over  a  5-year  period.  A  set  of  predesign  activities  provided  the 
descriptive,  informational,  and  conceptual  basis  for  the  evaluation  design. 
These  activities  included  determining  the  information  needs  of  the  primary 
audiences  for  the  evaluation  and  reviewing  literature  relevant  to  WIC  op- 
erations and  possible  evaluation  methodologies.  Another  preliminary  activ- 
ity consisted  of  telephone  interviews  to  all  operating  VIC  agencies  to 
obtain   descriptive   data   on  program  participation  and  operations.  These 

•activities  and  the  results  were  presented  in  the  1982  INS  document.  Phase 
|L'  Final  Report.* 

Next,  instruments  and  procedures  to  measure  health  and  nutrition  im- 
pacts were  developed  and  field  tested.  The  results  of  a  5-week  field  test 
at  three  sites  further  contributed  to  the  field  study  designs.  Based  on 
these  results  and  extensive  discussions  with  FNS,  it  became  obvious  that 
several  simultaneous  research  strategies  were  required  to  meet  the  objec- 
tives of  The  National  VIC  Evaluation. 

Four  studies  were  designed  to  be  conducted  concurrently.  The  first 
two  studies  addressed  the  effects  of  the  VIC  intervention  on  pregnant  women 
and  newborn  infants.  The  third  assessed  the  effects  of  VIC  on  children, 
and  the  fourth  evaluated  the  economic  impact  of  VIC  program  benefits.  In 
addition  to  these  studies,  a  comprehensive  review  of  all  previous  VIC  re- 
search was  undertaken  to  place  the  findings  of  the  current  studies  in  a 
secure  historical  context. 

2.  Review  of  Previous  VIC  Research 

The  review  of  previous  VIC  research  has  several  objectives.  The  first 
is  to  provide  a  critical  and  detailed  review  of  the  current  state  of  knowl- 


^^*Available  from  National  Technical  Information  Service,  Springfield, 
Virginia,  Acquisition  Number  PB83200915;  Executive  Summary,  Acquisition 
Number  PB83252320. 


edge  of  the  health  effects  of  the  WIC  program.  Past  reports  have  either 
been  limited  to  one  or  a  few  research  projects  or  have  aot  probed  how  lim- 
itations of  study  design,  execution,  or  analysis  might  influence  both  the 
direction  and  security  of  conclusions.  Second,  it  is  essential  to  the  in- 
terpretation of  The  National  WIC  Evaluation  to  be  able  to  place  them  in  the 
context  of  past  work.  The  meaning  of  current  findings  will  be  influenced 
by  their  coherence  and  consistency  with  past  work.  Finally,  this  review 
allows  gaps  in  knowledge  to  be  identified  in  order  to  direct  future 
research  and  evaluation. 

3 .  "  Historical  Study  of  Pregnancy  Outcomes 

The  Historical  Study  addresses  the  question  of  whether  rates  of  var- 
ious birth  outcome  measures  were  changed  in  communities  by  the  presence  of 
WIC  during  the  first  9  years  of  its  operation  (1972  to  1980).  Research 
measures  included: 

Adequacy  of  prenatal  care. 

Fetal  mortality. 

Infant  mortality. 

Duration  of  gestation < 

Birthweight. 

Thus ,  the  effect  of  WIC  was  assessed  at  the  community  rather  than  the  indi- 
vidual level  and  within  population  strata  likely  to  have  received  WIC  ben- 
efits. Benefits  were  related  to  the  level  of  service  of  the  local  WIC  pro- 
gram (i.e.,  the  numbers  of  women  served  in  an  area  relative  to  an  estimate 
of  the  total  number  eligible  [penetration]).  This  approach  provides  an 
estimate  of  the  community  and  societal  impact  of  the  WIC  program  on  a 
national  level.  In  contrast  to  the  other  three  studies,  which  rely  on  pri- 
mary data,  the  Historical  Study  is  based  on  WIC  program  data  provided  by 
State  personnel  and  on  State  vital  statistics  covering  the  9-year  study 
period. 

4.  The  Longitudinal  Study  of  Pregnant  Women 

The  primary  objective  of  the  Longitudinal  Study  of  Pregnant  Women  is 
to  assess  the  effects  of  the  WIC  intervention  on  both  the  mother  and  new- 
born.   Maternal  outcomes  included: 

Utilization  of  prenatal  care. 

Weight  gain  during  pregnancy. 

Dietary  intake  including  food  consumption  patterns  and  nutrient 
intake . 
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^^ti)  Maternal  energy  storage  and  deposition. 

Maternal    health   behavior,    including    smoking   and   alcohol  use. 
Duration  of  gestation. 
Breastfeeding. 
The  newborn  outcomes  included: 
Birthweight. 
,   *       Birth  length  and  head  circumference. 
Morbidity. 
Mortality. 

In  addition,  the  study  attempted  to  identify  pregnant  women  who  were  more 
likely  to  benefit  from  WIC. 

The  basic  design  of  the  Longitudinal  Study  was  a  comparison  of  preg* 
nant  VIC  participants  and  controls ,  with  assessment  of  all  three  components 

• ^f  WIC  intervention  (food  supplementation,  nutrition  education,  and  coordi- 
.ation  of  health  care).  The  design  of  the  study  permitted  assessment  of 
longitudinal  change  in  diet,  maternal  weight  gain,  and  skinfold  thickness, 
all  of  which  were  related  to  birth  outcome.  The  WIC  study  sample  was  na- 
tionally representative  of  the  program  population. 

5.      The  Study  of  Infants  and  Children 

The  primary  objective  of  the  Study  of  Infants  and  Children  is  to  as- 
sess the  effects  of  WIC  intervention  on; 

Dietary  intake,  including  food  consumption  patterns  and  nutrient 
intake . 

Child  growth,  including  weight,  height,  arm  circumference  and 
skinfold  thickness,  as  well  as  prevalence  of  underweight, 
obesity,  and  growth  retardation. 

Child  behavior,  vocabulary,  and  memory. 

Use  of  preventive  health  care  services,  including  immunizations 
and  well  child  care. 

Another  objective  was  to  describe  the  characteristics  of  children  who  were 
^  most  likely  to  benefit  from  WIC  intervention. 

'  In  contrast  to  the  Longitudinal  Study  of  Pregnant  Women,  the  Study  of 
Infants   and  Children  is   cross-sectional.     It  assessed  the  effects  of  WIC 


benefits  oa  infants  and  preschool  children  of  the  women  selected  for  the 
Longitudinal  Study  of  Pregnant  Women.  By  comparing  children  currently  par- 
ticipating in  VIC  with  those  who  previously  participated  and  those  who 
never  participated,  this  design  allowed  estimates  to  be  made  of  how  WIC  af- 
fects the  diets,  health,  growth,  and  development  of  children. 

6.      The  Food  Expenditures  Study 

The  primary  objective  of  this  stildy  is  to  assess  the  degree  to  which 
foods  provided  by  WIC; 

Supplement  rather  than  substitute  for  foods  that  would  have  been 
purchased  by  the  WIC  household. 

Are  consumed  by  the  WIC  participant  rather  than  by  other  members 
of  the  household. 

Cumulative  research  experience  on  food  distribution  programs  suggests  that 
not  all  of  the  food  that  is  distributed  to  program  participants  reaches  the 
intended  target—either  due  to  sharing  with  others  or  due  to  the  displace- 
ment of  food  that  otherwise  would  have  been  consumed  (substitution).  This 
appears  to  be  almost  inevitable  in  such  programs.  An  assessment  of  the  ex- 
tent of  both  substitution  and  sharing  in  the  national  WIC  program  is  an  im- 
portant component  of  the  evaluation.  Such  an  assessment  addresses  the  ef- 
ficiency with  which  food  reaches  the  intended  beneficiary  and  the  potential 
gaps  between  the  delivery  and  consumption  of  WIC  foods.  This  may  help  ex- 
plain differences  in  the  strength  of  WIC  effects  among  certain  groups  of 
participants,  among  different  types  of  programs,  or  along  other  policy- 
relevant  parameters. 

The  Food  Expenditures  Study  combined  the  use  of  recall  and  diary 
methods  to  collect  data  on  household  food  expenditures  in  each  of  two  in- 
terviews with  WIC  participants  and  controls  in  the  Longitudinal  Study  of 
Pregnant  Women.  The  data  collection  design  permitted  longitudinal  and 
cross-sectional  comparisons  between  WIC  and  non-WIC  (or  control)  households 
on  total  food  expenditures  as  well  as  cross-sectional  comparisons  on 
detailed  food  purchases  at  the  time  of  the  second  interview  (late  in  the 
pregnancy) . 

D.     ORGANIZATION  OF  THE  REPORT 

The  technical  report  of  The  National  WIC  Evaluation  is  presented  in 
Volumes  II  and  III.  The  remainder  of  this  volume  describes,  by  chapter, 
the  logical  sequence  of  this  evaluation.  Chapter  II  provides  the  Review  of 
Previous  WIC  Research.  The  Historical  Study  of  Pregnancy  Outcomes  is 
described  in  Chapter  III,  including  the  rationale  for  the  study,  a  descrip- 
tion of  data  acquisition  and  analytic  methods,  and  a  description  of  find- 
ings and  conclusions.  Chapter  IV  provides  a  full  description  of  the  meth- 
odology for  collection  of  primary  data  used  in  the  Longitudinal  Study  of 
Pregnant  Women,  the  Study  of  Infants  and  Children,  and  the  Food  Expenditure 
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■tudy.     Chapters  V,   VI,   and  VII  present  the  rationale,  analytic  methods, 
'nd   results    of   these   three  studies,   respectively.     Volume  III  concludes 
with  a  complete  reference  list.  Chapter  VIII.     Because  the  results  of  the 
studies  are  extensive,  including  much  data,  supportive  documentation  is  in* 
eluded  an  detailed  Appendixes  in  Volumes  IV  and  V. 
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II.    EVALUATIONS  OF  PAST  WIG  STUDIES 


A.  INTRODUCTION 


This  chapter  has  several  purposes;  the  first  is  to  make  available  a 
technically  detailed  critical  review  of  the  WIC  program's  health  effects  at 
the  oaset  of  this  national  evaluation.  Past  reviews  have  been  limited  to 
one  or  a  few  research  projects  or  have  not  probed  how  limitations  (whether 
inherent  or  imposed  by  the  investigators)  of  study  design,  execution,  or 
analysis  influence  the  direction  and  security  of  conclusions.  Second,  it 
is  essential  for  interpreting  results  of  the  current  evaluation  studies  to 
place  them  in  the  context  of  past  work.  The  meaning  of  current  findings  is 
influenced  by  their  coherence  and  consistency  with  past  work.  Finally, 
this  overview  identifies  gaps  in  knowledge  to  direct  future  research  and 
evaluation. 

This  chapter  consists  of  five  components,  each  reviewing  a  central 
effect  of  the  WIC  program:  birthweight,  perinatal  and  infant  survival, 
anemia,  somatic  (physical)  growth  in  infancy  and  childhood,  and  dietary 
intake.  These  are  followed  by  a  short  summary.  A  detailed,  critical 
review  of  each  study  and  an  abstract  of  key  data  for  each  are  included  in 
the  Chpater  II  appendixes  in  this  volume  (see  Appendix  II-A).     The  appen- 

I dices  include  abstracts  and  reviews  of  studies  that  address  issues  other 
Kian  the  central  issues  under  review  (Appendix  II-B)  and  several  received 
ffter  the  initial  review  was  completed  (Appendix  II-C).*  Abstraction  of 
data  from  and  description  of  the  individual  studies  reflect  the  effort  of 
the  evaluation  team;  the  summaries  and  conclusions  are  the  responsibility 
of  the  Principal  Investigator.  The  bibliography  (Appendix  II-D)  has  been 
coordinated  with  several  sources,  including  (1)  the  Office  of  Analysis  and 
Evaluation  of  the  Food  and  Nutrition  Service  (FNS);  and  (2)  Ms.  Christine 
Fossett  and  other  staff  at  the  U.S.  General  Accounting  Office  (GAO) ,  who 
have  recently  completed  a  review  of  past  WIC  evaluations  on  request  from 
the  Senate  Committee  on  Agriculture  (GAO,  1984).  The  studies  summarized  by 
Research  Triangle  Institute  (RTI)  as  part  of  its  initial  work  in  The 
National  Evaluation  of  the  WIC  Program  (RTI,  1981)  were  reviewed  based  on 
original  documents  whenever  possible  and  not  on  interpretations  or  conclu- 
sions of  past  reviews,  since  the  aim  was  a  fresh  and  independent  appraisal 
of  this  body  of  knowledge. 

B.  BIRTHWEIGHT  DIFFERENCES  ASSOCIATED  WITH  WIC  BENEFITS  DURING  PREGNANCY 
1 .  Introduction 

Table  II-l  includes  summarized  results  of  21  individual  studies,  each 
abstracted  and  reviewed  in  detail  in  Appendix  II-A.     In  each  study  a  dif- 


*The  five  additional  studies  came  to  notice  between  January  and  May  1984 
(Appendix  II-C) .  Only  one  of  these  included  extensive  information  on 
how  participation  in  the  WIC  program  affects  health  or  nutritional  status. 
Relevant   data   were    abstracted    in  Table  B-4,    included   in  Appendix  II-B. 


Table  II-l 


Summary:    Reported  Birthweigiit  Differences  Associated  With  WIC  Benefits 

During  Pregnancy 


Difference  in 
/  Difference  in       %  <2,500  g 

Authors  birthweight  (g)    birthweight       n,  subjects    n,  controls 


Medicaid  or  postpartum  VIC  controls 


Edozien  et  al. 
(1976a, 
1976b; 
1979) 


102* 


or 
NA 


136* 


NA 

-2.0** 


139 
1,651 


41 
4,976 


Comment:    Two  regression  models  for  mean  birthweight: 
6+  months  WIC  treatment  in  pregnancy  vs.  postnatal  WIC 
recruits;  relationship  of  duration  of  WIC  benefits  to 
mean  birthweight  confounded  by  duration  of  gestation. 
Postpartum  WIC  recruits  were  controls. 


Fleshood  et  al 
(1983) 


NA 


-5.9*** 


12,533 


7,961 


Comment :  Tennessee,  all  1982  prenatal  WIC  recipients 
vs.  postnatal  WIC  recruits. 


Goldberg 
(1982) 


36a*** 


-17.6 


46 


63 


Comment :    Prenatal  vs.  postnatal  WIC  recruits.  Results 
confounded  to  the  extent  that  low  birthweight  was  the 
criterion  for  postnatal  recruitment  into  WIC. 


Heimendinger 

(1981) 


60* 


NA 


476 


1,536 


Comment :    Three  WIC  sites  in  Boston;  controls:  postnatal 
WIC  recruits  (438)  and  children  at  neighborhood  clinics 
(1,098).    Difference  controlled  for  whether  low 
birthweight/premature,  probably  leading  to  underestimate 
of  true  difference. 


Kennedy  et  al. 

(1982) 


122***  or  60* 


-2.8* 


897 


400 


Comment :    Lower  figure  for  mean  birthweight  adjusted  for 
social  and  biological  differences  between  WIC  and 
control  groups.    Comparability  of  WIC  group  and  controls 
(e.g.,  race)  not  fully  established. 


(continued) 
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Table  II-l  (contiiiued) 


Difference  in 
Difference  in       %  <2,500  g 
Authors  birthweight  (g)    birthweight       n,  subjects    n,  controls 


Langham  et  al. 

NA                     -4,8***  11,817 

6,214 

(1975; 

addendum  1981) 

Comment:    Controls:    postpartum  VIC  recruits; 

Louisiana 

WIC  program,  1979-81. 

Schramm 

6                    -1.9*  1,883 

5,745 

(1983) 

Comment:    Medicaid  births,  Missouri,  1980. 

Williams 

NA                    -5 .  1**  506 

750 

(1982) 

Comment :  Prenatal  vs.  postnatal  WIC  recruits,  Wyoming, 
1978-80. 


Communitv  or  other  controls 


ailey  et  al.  -47  -5.0  35  46 

983) 

Comment :    WIC  group  from  one  Maternal  and  Infant  Care  (MIC) 
project.    Controls  from  public  clinic;  controls  reported 
greater  calorie  intake. 


Brevard  County,  NA  -5.5  NA  NA 

Florida 

(1977)  Comment:    Total  n  =  1,847;  countywide  data  pre-WIC  and 

post-WIC. 

Centers  for  Disease 

Control  (CDC)  NA  -3.6***  1,580  20,257 

(1978) 

Comment :    Louisiana  WIC  recipients  vs.  Charity  Hospital, 
New  Orleans . 

NA  -1.8*  2,126  6,944 

Comment :  North  central  Florida  WIC  recipients  vs.  births 
prior  to  WIC. 

Collins  et  al.  0  2.6  342  178 

(1981) 

Comment :    Study  among  those  receiving  prenatal  care  in 
six  Alabama  Appalachian  county  health  departments. 


(continued) 
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Table  II- 1  (continued) 


Difference  in 
Difference  in         X  <2,500  g 
Authors  •  birthweight  (g)    birthweigiit       n,  subjects    n,  controls 


Kotelchuck  et  al.  21  -1.9**  4,126  4,126 

(1981) 

Comnent :    Massachusetts,  1978,  WIC  recipients  natclied 
with  controls  on  several  characteristics  known  from 
birth  certificates. 


Kotelchuck  et  al.  28  -1.7*  1,309  1,309 

(1982) 

Comment :    Subset  of  same  study  population,  comparing 
differential  increase  in  birthweight  and  rates  of  low 
birthweight  across  pregnancies. 


Metcoff  et  al. 
(1982) 

-146 
Comment : 

NA  63 
Lowest  tercile,  predicted  birthweight. 

37 

-14 

NA  83 

101 

Comment: 

Middle  tercile,  predicted  birthweight. 

111 

NA  92 

34 

Comment : 

Upper  tercile,  predicted  birthweight. 

Total 

-4 

Comment : 

1.8 

Total  population. 

Nutt  et  al. 
(1981) 

72**                   NA  104 
Comment:    WIC  and  "matched"  control  group  widely 

104 

discrepant  for  race  and  welfare  status.    Results  not 
controlled  for  infants'  sex;  sex  differences  could  account 
for  about  12  g  of  difference  between  WIC  recipients  and 
controls. 


Rye  et  al.  NA  -0.9  1976-7:  1,360      All  births 

(1973a)  0.3  1977-8:  in  Arizona, 

1977 

Comment :  All  WIC  recipients  in  14  counties  and  9  tribal 
WIC  programs  in  Arizona,  vs.  statewide  rates. 


(continued) 
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Table  II- 1  (continued) 


Difference  in 
Difference  in         %  <2,500  g 
Authors  birtJiweight  (g)    birthweight       n,  subjects    n,  controls 


Schelzel  and 

Britton 

(1978) 


Sharbaugh  et  al 

222 

(1977) 


6,994 


NA 


-5.3  64  (<6  months  benefits) 
-10.5       55  (>6  months  benefits) 


Comment :     Comparison  with  past  reproductive  history. 
Results  confounded  by  regression  to  the  mean,  if  adverse 
past  outcome  a  criterion  for  program  eligibility. 


57* 


NA 


452 


Comment :  MIC  recipients,  central  Florida;  6  counties 
with  WIC,  3  without,  1975-76. 


NA 


-1.8- 


2,126 


Comment :    MIC  recipients,  central  Florida;  comparison 
of  rates  before  (<1974)  and  after  (1975-1976)  the 
introduction  of  VIC. 


Silverman  et  al. 

1,361 

(1982) 


-3.3* 


1,047 


Comment :  MIC  recipients,  Alleghany  County,  Pennsylvania; 
most  controls  prior  to  WIC  program  (1974). 


Stockbauer  and  16*  -0.9*  6,657 

71,931 

Blount  (Nonwhite:     48*  -3.1*  2,200 

NA) 

(1983) 

Comment:    Ail  births,  Missouri,  1980;  results  controlled 
for  maternal  weight  at  conception,  smoking,  education, 
and  race. 


*p  <  0.05. 
**p  <  0.01. 
***p  <  0.001 


i 
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ference  in  mean  birtnweignt,  a  dixierence  xa  tHe  rate  loz  oirtliweigat  under 
2,500  grams,  or  botii  were  available  between  WIC  recipients  and  controls. 
In  one  study  (Schelzel  and  Britton,  1978),  comparison  was  with  the  WIC 
recipients'   past  history,   rather  than  with  that  of  a  control  population. 

These  studies  are  divided  into  two  groups:  those  in  which  controls 
were  either  women  who  registered  for  WIC  benefits  postpartum  or  were  Medi- 
caid recipients  not  registered  for  WIC,  and  those  in  which  community  or 
other  controls  were  used.  In  studies  where  postpartum  WIC  recruits  or 
Medicaid  recipients  were  controls,  these  controls  may  have  been  at  greater 
risk  of  adverse  perinatal  outcome  than  prenatal  WIC  recipients;  however, 
controls  drawn  from  the  community  are  in  all  likelihood  at  lower  risk  than 
WIC  recipients  (other  than  in  the  study  of  Metcoff  et  al.  [1982],  where 
subjects  were  allocated  randomly  either  to  receive  WIC  benefits  or  not). 

There  are  three  reasons  for  assuming  that  WIC  recipients  recruited 
after  delivery  are  likely  to  have  infants  of  low  birthweight,  relative  to 
prenatal  WIC  recipients  but  independent  of  any  effects  of  the  WIC  program. 
First,  low  infant  birthweight  may  have  been  one  of  the  recruitment  or 
certification  criteria  that  facilitated  postpartum  entry  into  the  program. 
Because  low  birthweight  may  have  led  to  inclusion  in  the  control  group,  any 
comparison  with  their  birthweight  is  flawed.  Second,  among  control  women 
who  delivered  prematurely,  had  they  not  done  so,  it  is  possible  that  they 
might  have  joined  the  WIC  program  later  in  pregnancy.  Thus,  some  sort  of 
life  table  analysis  or  retrospective  cohort  design  would  be  needed  to 
account  for  the  bias  that  results  from  those  who  delivered  very  preterm 
without  the  chance  to  join  the  program.  Third,  postpartum  recruits  were, 
by  definition,  both  of  low  income  and  at  nutritional  or  health  risk  and 
therefore  certifiable  for  WIC;  but  possibly  they  had  not  sought  benefits 
prior  to  delivery.  This  suggests  that  they  may  be  behaviorally  different 
from  prenatal  recipients  (i.e.,  less  aggressive,  less  competent,  or  less 
interested  in  acquiring  benefits  for  which  they  most  likely  would  have  been 
eligible).  Thus,  a  comparison  between  prenatal  WIC  recipients  and  those 
recruited  after  pregnancy  is  likely  to  overestimate  program  effect,  all 
other  things  being  equal.  (The  study  of  Heimendinger  [1981]  was  included 
in  this  group  because  the  control  group  in  the  analysis  for  birthweight 
included  postpartum  WIC  recruits  in  addition  to  neighborhood  controls  drawn 
from  local  clinics,  who  were  almost  all  receiving  Medicaid.) 

The  argument  that  controls  drawn  from  Medicaid  rosters  are  possibly 
worse  off  than  the  average  WIC  recipient  is  not  as  strong.  The  economic 
limits  for  Medicaid  eligibility  are  generally  more  stringent  than  for  WIC. 
Thus,  using  Medicaid  births  as  controls  for  WIC  recipients  is  probably 
biased  in  favor  of  WIC  births.  However,  this  would  not  be  true  for  studies 
where  both  the  WIC  and  control  groups  are  drawn  from  lists  of  Medicaid 
recipients  (i.e.,  the  study  by  Schramm  [1983]  of  all  Medicaid  births  in 
Missouri  in  1980) 


"^In  the  Longitudinal  Study  of  Pregnant  Women,  the  likelihood  that  a  control 
or  WIC  woman  was   enrolled  in  Medicaid  was  nearly  identical  (Volume  III, 
Chapter  V) ,  while  for  almost  all  other  indices  the  control  group  was  far 
more  privileged.     Women  receiving  Medicaid  and  WIC  may  thus  be  less 
privilegea  than  those  receiving  Medicaid  alone. 
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•I  On  the  other  hand,  coamunity  controls,  all  other  things  being  equal, 
ould  tend  to  be  at  lower  risk  of  adverse  perinatal  outcome  than  WIC  recip- 
ients. Only  in  the  randomized  trial  of  Metcoff  et  al.  (1982)  was  it  cer- 
tain that  such  controls  met  the  income  and  nutritional  or  health  risk 
criteria  for  WIC  eligibility.  Thus,  however  well  matched  WIC  recipients 
and  controls  might  be  on  race,  age,  or  parity,  WIC  recipients  would  likely 
be  of  lower  income  and  at  greater  health  or  nutritional  risk.  In  general, 
investigators  did  not  or  were  unable  to  test  whether  the  study  groups  were 
comparable  for  unmatched  characteristics. 

It  is  thus  assumed  that  studies  using  community  or  other  controls 
would  tend  to  underestimate  effects  of  the  WIC  program,  all  other  things 
being  equal.  (It  appears  that  this  assumption  holds  much  more  strongly  for 
whites  than  for  blacks  or  other  minority  women.  The  residual  of  minority 
births  not  receiving  WIC  benefits  does  not  seem  to  be  systematically  at 
lower  risk  than  WIC  recipients.  Either  they  are  at  higher  initial  risk  or 
the  effects  of  the  program  are  so  great  among  these  women  that  they  emerge 
clearly,  even  if  controls  were  at  lower  risk.) 

2.      Studies  Where  Controls  Were  Either  Postpartum  WIC  Recruits  or 
Received  Medicaid  Benefits 

Results  for  the  group  of  studies  where  postnatal  WIC  recruits  or 
'^|^|Medicaid  recipients  were  controls  are  presented  in  Table  II-l.  Results  of 
^^Hhe  small  study  of  Goldberg,  a  medical  student  project,  are  out  of  range  of 
^^^he  other  studies.  For  the  seven  other  studies,  four  report  statistically 
significant  differences  in  mean  birthweight  and  six  report  differences  in 
proportions  of  low  birthweight.  The  lowest  estimated  mean  birthweight 
difference  was  an  increment  of  6  grams  in  the  large  study  of  Schramm 
(1983),  who  studied  all  Medicaid  births  in  Missouri  in  1980.  The  greatest 
differences  were>  136  or  102  grams  (from  two  different  regression  models, 
for  the  same  study  group)  estimated  by  Edozien  et  al.  (1976a, b;  1979),  who 
compared  birthweights  of  infants  of  a  few  postnatal  recruits  to  birth- 
weights  of  infants  of  mothers  who  had  received  benefits  for  6  months  or 
longer  during  pregnancy  (this  comparison  was  confounded  by  duration  of 
gestation)  and  122  or  60  grams  by  Kennedy  et  al.  (1982)  (the  lower  estimate 
was  controlled  for  social  and  biological  differences  between  WIC  and  con- 
trol groups).  Heimendinger  (1981)  also  estimated  a  60-gram  increase. 
Heimendinger ' s  results  may  have  been  an  underestimate  because  she  con- 
trolled for  low  birthweight  or  preterm  delivery  in  analysis.  Thus,  the 
relationship  of  WIC  benefits  in  pregnancy  to  mean  birthweight,  with  Medi- 
caid recipients  or  postpartum  WIC  recruits  as  controls,  ranged  from  6  to 
about  100  grams:  three  large  studies,  all  with  analytic  or  design  flaws, 
estimated  between  60  and  102  grams  and  one  large,  relatively  more  reliable 
study  estimated  6  grams. 

The  difference  in  rate  of  low-birthweight  delivery  between  WIC  recipi- 

•ents  and  controls  (again  excluding  the  small  study  of  Goldberg)  ranges  from 
3  1-percent  reduction  among  short-term  WIC  recipients  in  the  study  of 
Langham  et  al.  (1975)  to  a  5.9-percent  reduction  for  all  WIC  recipients  in 
Tennessee  in  1980   (Fleshood  et  al.,   1983).     The  reduction  of  1.9  percent 


observed  by  Sciiramm  among  Medicaid  births  in  Missouri  in  1980  contrasts 
with  the  reduction  of  0.9  percent  for  the  total  Missouri  population  in  the 
same  year  (after  control  for  maternal  weight  at  conception,  smoking,  educa- 
tion, and  race;  Stockbauer  and  Blount,  1983). 

This  set  of  results  remains  problematic  for  the  same  reasons  as  for 
estimates  of  difference  in  mean  birthveight.  Postnatal  WIC  infants  are  so 
likely  to  be  at  systematically  higher  risk  than  prenatal  WIC  infants  that 
the  studies  using  them  as  controls,  as  a  group,  are  highly  suspect. 

3.      Studies  With  Commimity  or  Other  Controls 

Thirteen  studies  reported  differences  either  in  mean  birthweight  or  in 
frequency  of  low  birthweight  and  used  a  variety  of  other  control  groups. 
Differences  in  mean  birthweight  were  reported  in  nine  of  these  studies  and 
differences  in  rate  of  low  birthweight  in  all  but  one.  Several  of  these 
studies  were  very  small  and  some  used  very  nonspecific  strategies,  such  as 
the  Brevard  County,  Florida  (1977),  study,  where  countywide  rates  were 
compared  before  and  after  the  introduction  of  WIC  programs.  The  range  of 
differences  in  mean  birthweight  reported  by  the  authors  went  from  a  neg- 
ative relationship  of  146  grams  for  infants  predicted  to  be  of  lowest 
birthweight  in  the  study  of  Metcoff  et  al.  (1982)  to  a  positive  relation- 
ship of  94  grams  in  the  study  of  all  MIC  project  recipients  around 
Pittsburgh  using  (mostly)  controls  bom  prior  to  the  start  of  the  local  WIC 
program  or  the  111-gram  increment  observed  by  Metcoff  et  al.  in  the  sub- 
group of  low-risk  subjects  (those  predicted  to  have  infants  of  highest 
birthweight) . 

In  the  study  of  Stockbauer  and  Blount  (1983)  of  all  1980  births  in 
Missouri  and  in  the  study  of  Kotelchuck  et  al.  (1981,  1982)  of  most  1978 
WIC  births  with  matched  controls  in  Massachusetts,  despite  matching  or 
analytic  control  it  is  likely  that  the  controls  did  not  have  such  low 
incomes  or  the  same  level  of  health  or  nutritional  risk  as  WIC  recipients. 
In  all  likelihood,  therefore,  both  the  increment  in  birthweight  estimated 
by  Stockbauer  and  Blount  (16  grams)  and  the  0.9-percent  reduction  in  the 
rate  of  low  birthweight  are  low,  as  is  the  birthweight  difference  of  21 
grams  observed  by  Kotelchuck  et  al.  In  both  studies,  there  may  be  a  sys- 
tematic deficit  in  the  proportion  of  very  low-birthweight  deliveries  (under 
1,500  grams)  in  the  WIC  population  because  women  terminated  by  the  WIC 
program  were  excluded  from  the  WIC  study  group,  since  one  of  the  grounds 
for  termination  was  not  returning  twice  for  WIC  vouchers.  Thus,  if  a  woman 
delivered  prematurely,  she  might  have  been  classified  as  a  program  dropout 
and  the  result  would  be  a  deficit  in  premature  births.  If  both  factors 
(under-control  and  exclusion  of  preterm  deliveries)  were  operating,  they 
would  have  had  opposite  effects  and  it  is  impossible  to  quantify  their 
joint  effect  unless  the  investigators  are  able  to  present  outcome  for 
terminated  cases.  The  negative  relationship  between  WIC  benefits  and 
birthweight  among  those  at  highest  risk  in  the  randomized  study  of  Metcoff 
et  al.  was  not  statistically  significant  and  may  be  a  function  of  chance 
variation  that  followed  from  the  very  small  sanxple  size,  with  consequent 
low  power  to  test  for  program  effect. 
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m  Results  among  noawhites  in  Missouri  in  1980  (Stockbauer  and  Blount, 
^983),  for  whom  there  was  a  48-gram  advantage  among  WIC  births  and  a 
3.1-percent  reduction  in  rate  of  low  birthweight,  are  provocative.  In  the 
nonwhite  community,  enrollment  in  the  WIC  program  may  not  be  associated 
with  higher  risk,  or  possibly  effects  were  so  great  that  they  showed 
strongly  despite  initial  noncomparability .  These  results  are  important;  it 
would  be  valuable  to  be  able  to  replicate  this  study  for  years  other  than 
1980  and  to  assess  whether  other  risk  factors  such  as  marital  status, 
parity,  and  maternal  age  (and,  while  not  available  from  vital  statistics, 
maternal  infection)  are  comparable  in  the  WIC  and  control  groups.  It  would 
be  helpful  to  know  if  the  definition  of  WIC  included  all  women  initially 
certified  or  excluded  those  terminated  for  such  reasons  as  not  returning 
twice  for  vouchers. 


Differences  in  the  proportion  of  low-birthweight  births  among  WIC 
recipients  range  from  an  excess  of  5  percent  in  the  small  study  of  Bailey 
et  al.  (1983)  and  an  excess  of  2.6  percent  by  Collins  et  al.  (1981)  in  six 
Alabama  Appalachian  region  counties,  to  as  much  as  3.1  percent  lower  among 
nonwhite  WIC  recipients  in  Missouri  in  1980  (Stockbauer  and  Blount,  1983) 
or  3.3  percent  among  MIC  recipients  who  received  WIC  benefits,  compared  to 
other  MIC  recipients  in  Pittsburgh  (Silverman  et  al..,  1982).  The  large 
differences  observed  in  the  small  study  of  Schelzel  and  Britton  (1978), 
comparing  women  with  their  own  past  histories,  are  suspect,  given  the 
l^ossibility  that  adverse  past  reproductive  history  may  have  led  to  enroll- 
psnt  and  certification  in  the  program  or  may  have  been  exaggerated  to  gain 
'entry  into  the  program.  The  large  reduction  in  the  Brevard  County  (1977) 
study  is  also  difficult  to  ascribe  specifically  to  WIC:  the  difference  is 
in  countywide  rates  before  and  after  the  start  of  WIC  programs ,  and  other 
changes  may  have  taken  place  simultaneously  with  the  institution  of  WIC. 
The  reduction  of  1.8  percent  observed  by  Sharbaugh  et  al.  (1977)  in  north 
central  Florida  was  among  MIC  recipients  before  and  after  the  introduction 
of  WIC. 


4.  Summary 

Despite  many  uncertainties  of  design  and  analysis  in  this  group  of 
studies,  the  most  likely  range  for  reduction  in  the  rate  of  low  birthweight 
associated  with  WIC  is  about  1  percent  and  possibly  as  high  as  2  percent. 
Several  of  the  estimates  around  2  percent  (e.g.,  Edozien  et  al.  and 
Kotelchuck  et  al.)  are  problematic;  but  taken  together  with  the  Missouri 
studies  (Schramm,  1983;  Stockbauer  and  Blount,  1983),  these  are  the  best 
now  available.  It  would  be  most  helpful  to  have  further  data  from  Missouri 
for  years  other  than  1980.  While  results  generated  from  one  State  may  not 
be  applicable  to  other  States,  given  that  some  program  elements  are  almost 
certainly  specific  to  that  State  since  program  eligibility  and  constitution 
of  WIC  supplemental  food  packages  are  relatively  uniform  nationally,  the 
Missouri  results  may  be  assumed  roughly  applicable  to  other  populations. 

I There  is  internal  evidence  of  under-control  in  the'  Missouri  studies. 
j[*erinatal  mortality  among  whites  receiving  WIC  was  worse  than  for  whites 
not  receiving  WIC,  even  after  statistical  control  for  weight  at  conception, 
cigarette  smoking,  and  maternal  education  (among  blacks,  perinatal  mortal- 
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ity  was  considerably  lower  amoag  WIC  recipients  than  among  controls). 
Thus,  white  controls  may  have  been  at  lower  initial  risk  than  white  WIC 
recipients  (black  controls  may  or  may  not  have  been  at  higher  risk) .  It 
would  be  of  great  value  to  study,  with  available  data,  any  additional 
social  or  medical  indices  beyond  those  used  for  control  purposes  in  order 
to  assess  comparability  of  VIC  recipients  and  controls,  separately  for  the 
two  racial  groups.  It  would  be  very  important  to  know  whether  any  women 
were  excluded  from  the  WIC  sampling  frame  before  the  linkage  with  their 
infants'  birth  certificates. 

The  best  estimates  of  the  effect  of  prenatal  WIC  benefits  on  birth- 
weight  are  from  15  to  20  grams  (probably  low)  up  to  60  grams.  Higher 
estimates  are  suspect  for  the  reasons  specified.  Thus,  the  effects  appear 
to  be  real,  but  their  magnitude  is  uncertain.  On  the  other  hand,  the  only 
relevance  of  such  increases  in  birthweight  are  whether  they  confer  an 
improved  chance  of  survival  or  lead  to  accelerated  growth  and  development, 
both  somatic  and  psychological.  As  indicated  below,  these  central  ques- 
tions cannot  now  be  answered. 

C.      DUTESENCES    IN    PERINATAL    OR    INTANT    MORTALITY    ASSOCIATED   WITH  WIC 
BENEFITS  DURING  PREGNANCY 

Results  for  perinatal  and  infant  mortality  differences  are  summarized 
in  Table  II-2.  They  are  neither  uniform  nor  easily  interpreted.  In  sev- 
eral of  the  studies,  observed  differences  cannot  be  credited  to  WIC.  In 
the  studies  in  Waterbury,  Connecticut,  by  Carabello  et  al.  (1978),  much  of 
the  very  large  observed  difference  is  quite  likely  a  function  of  how  deaths 
were  assigned  to  the  WIC  and  control  groups.  All  deaths  that  could  not  be 
linked  to  prenatal  WIC  records  were  assumed  to  arise  from  the  control 
group.  There  is,  thus,  almost  certainly  an  undercount  of  deaths  among  WIC 
recipients  and  an  overcount  among  controls.  Likewise,  the  difference 
between  current  and  past  perinatal  mortality  rates  by  Schelzel  and  Britton 
(1978)  is  probably  exaggerated  because  past  adverse  pregnancy  outcome  was  a 
factor  leading  to  recruitment  into  the  WIC  program.  The  reported  rates  of 
past  loss  of  well  over  10  percent  are  consistent  in  this  interpretation. 
The  results,  therefore,  are  likely  due  in  large  part  to  regression  to  the 
mean.  Uncertainties  in  the  differences  in  neonatal  death  between  WIC 
recipients  and  controls  in  the  study  of  Kotelchuck  et  al.  (1981;  1982)  are 
discussed  in  Appendix  II-A.  There  is  very  likely  an  undercount  of  deaths 
in  the  WIC  group.  The  reported  differences  cannot  be  judged  secondary  to 
WIC  benefits  until  outcome  has  been  determined  for  the  group  of  women 
excluded  from  their  analysis  who  were  "terminated'*  from  the  WIC  program  and 
who  may  well  have  been  terminated  because  they  gave  birth  prematurely,  with 
infants  who  consequently  died.  Stockbauer  and  Blount  (1983)  studied  all 
1980  births  in  Missouri  and  Schramm  (1983)  all  births  to  Medicaid  recipi- 
ents. Stockbauer  and  Blount  found  higher  perinatal  and  neonatal  death 
rates  among  WIC  recipients  than  among  controls,  even  after  controlling  for 
prepregnant  weight,  cigarette  smoking,  education,  and  race.  Among  whites, 
perinatal  mortality  rates  were  significantly  higher  among  WIC  recipients , 
but  significantly  lower  among  blacks.  It  would  be  helpful  to  know  the 
social  and  health  status  of  the  WIC  and  control  groups ,  over  and  above  the 
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Table  II-2 


Reported  Differences  in  Perinatal  or  Infant  Mortality  per  1,000 
Associated  With  WIC  Benefits  During  Pregnancy 


Authors  Category      WIC    Control    Difference    n,  subjects    n,  controls 


Carabello  Perinatal    10.5    24.5         -14.0**  1,791  2,471 

et  al.  Infant  8.4    22.7  -14.3** 

(1978) 

Conment :    Almost  certain  undercount  of  WIC  deaths,  since  all 
deaths  not  linked  to  prenatal  \fLC  records  assumed  to  be  among 
control  group.    Denominator  for  WIC  death  rate  inflated:  not 
all  counted  had  delivered  during  period  of  study.  Waterbury, 
Connecticut,  1975-77. 


Kotel chuck 

Neonatal 

2.91    8.48  -5.57** 

4,126  4,126 

cu  ax . 

(1981) 

Comment: 

Likely  undercount  of  WIC  deaths 

because  terminated 

WIC  cases 

excluded  from  study.    Massachusetts,  1978. 

Kotel chuck 

Neonatal 

-4.6      0  -4.6 

1,309  1,309 

^.t  al. 

F(1982) 

Comment : 

Subset  of  same  study  population 

as  Kotelchuck 

et  al.   (1981).    Differences  across  pregnancies. 

Schelzel 

Duration  WIC 

Current  Past 

St  Britton 

benefits (mo) 

pregnancy    pregnancies  Diff. 

(1978) 

<6 

16.1             106.4  -90,3 

64                 .  - 

>6 

0                141.3  -141.3 

55 

Comment: 

Current  infant  mortality  compared  to  that  from  past 

births  if 

past  adverse  outcome  led  to  certification,  results 

confounded  by  regression  to  the  mean. 

Schramm 

WIC              Control       •  Diff. 

(1983) 

Neonatal 

9.4                8.9  0.5 

1,883  5,745 

Postneonatal 

5.8                8.6  -2.8 

Comment : 

All  Medicaid  births,  Missouri, 

1980. 

Stockbauer 

Perinatal 

20.7              20.2  0.5 

6,657  71,931 

and 

White 

21.4              15.9  5.5* 

Blount 

Black 

19.3              28,8  -9.5* 

(1983) 

Infant 

16.3              16.1  0.2 

White 

15.8              13.0  2.8 

Black 

17.2              21.8  -4.6 

Comment : 

All  births,  Missouri,  1980,  controlled  for 

prepregnant  weight,  cigarette  smoking,  education,  and  race. 


*p  <  0.05. 
**p  <  0.01. 
***p  <  0,001. 


issues  that  were  controlled  in  analysis.  The  higher  death  rate  among  white 
WIC  recipients  was  likely  not  an  adverse  effect  of  the  program  but  probably 
a  reflection  that  white  WIC  recipients  were  at  higher  initial  risk  than 
nonrecipients  were  and  that  analytic  control  for  several  characteristics 
was  not  enough  to  make  the  two  populations  equivalent  in  risk.  Further 
information  comparing  black  WIC  recipients  and  controls  would  also  help 
judge  whether  their  lower  perinatal  mortality  rate  (19.3  vs.  28.3  per 
1,000,  p  <  0.05)  was  more  likely  a  function  of  lower  prior  risk  or  of  the 
program. 

Whether,  by  how  much,  and  among  whom  WIC  participation  led  to  lowered 
perinatal  mortality  remain  in  question. 

D.      DIITERENCZS  IN  HEMATOLOGIC  lUDICZS  ASSOCIATED  WITH  WIC  BENEFITS 

The  relationship  of  WIC  benefits  to  hemoglobin  or  hematocrit  concen- 
tration as  well  as  to  other  hematologic  indices  was  reported  in  14  studies. 
These  are  summarized  in  Table  II-B.  However,  only  four  of  these  studies, 
those  of  Bailey  et  al.  (1983),  Collins  et  al.  (1981),  Kennedy  and  Gershoff 
(1982),  and  Paige  (1983),  used  controls.  In  all  other  studies,  hematologic 
indices  before  treatment  were  compared  to  levels  after  treatment.  Because 
low  hematologic  indices  were  criteria  for  certification  in  the  WIC  program, 
observed  change  in  these  pre-/postcomparisons  is  subject  to  a'  greater  or 
lesser  extent  to  regression  to  the  mean,  which  cannot  be  distinguished  from 
program  effect. 

One  of  the  controlled  studies  was  of  infants  under  age  1  (Paige, 
1983);  none  were  of  children  over  age  1.  Paige  found  no  difference  in 
hemoglobin  or  hematocrit  levels  between  infants  who  were  enrolled  in  WIC 
and  controls  from  health  department  clinics  in  two  Maryland  counties  with- 
out WIC  programs. 

The  other  three  controlled  studies  were  among  pregnant  women.  That  of 
Bailey  et  al.  (1983)  had  many  internal  inconsistencies  (e.g.,  seeming 
discrepancies  between  tables  and  text).  Collins  et  al.  (1981)  found  no 
association  between  WIC  benefits  and  hemoglobin  or  hematocrit  levels  among 
low- income  pregnant  women  in  health  department  clinics  in  six  Alabama 
Appalachian  counties.  Kennedy  and  Gershoff  (1982)  found  greater  increases 
in  hemoglobin  and  hematocrit  levels  for  pregnant  WIC  recipients  than  for 
pregnant  controls.  However,  it  is  unclear  whether  the  subgroup  of  women 
for  whom  hematologic  data  were  available  was  representative,  and  the  sta- 
tistical tests  were  not  for  differential  change  but  for  mean  level  at  last 
clinic  visit.  Because  the  control  group  started  at  lower  levels  and  the 
final  level  was  not  adjusted  for  initial  level,  the  tests  of  statistical 
significance  did  not  take  into  account  this  initial  disparity.  Also, 
internal  evidence  suggests  that  controls  were  at  greater  biological  or 
social  risk  than  cases  were  (see  study  description.  Appendix  II-A) . 

It  is  thus  impossible,  from  this  small  set  of  studies,  to  draw  any 
conclusions  as  to  the  effect  of  the  WIC  program  on  hematologic  indices. 
This   is   clearly  a  major  gap  in  knowledge  of  the  WIC  program's  effective- 
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P^sSy  one  in  which  the  technology  of  investigation  is  fairly  clear  but  for 
which  the  administrative  barriers  to  proper  study  are  great. 


Table  II-3 

Reported  Changes  in  Hematologic  Indices  Associated  With  WIC  Benefits 


Authors      Results  n,  subjects    n,  controls 


Bailey       No  difference  in  Hct,  pyridoxyl  phosphate,  43  58 

et  al.        serum  iron;  WIC  group:     significantly  higher 
(1983)       transferrin  saturation  (37%  vs.  23%,  p  <  0.001), 
lower  serum  folacin  (14  vs.  26  ng/mL,  p  <  0.01), 
red  blood  cell  folacin  (353  vs.  602  ng/ml,  p  <  0.001). 

Comment :  Pregnant  women  at  30th  week  of  gestation:  discrepancies 
between  text  and  tables.    Comparability  of  controls  uncertain. 


CDC 

(1978)   %  low  Hct  or  Hgb  

Initial  Initial   Followup  

age  (mo)  visit  First  Second 

6-23  13.4  5.0              3.9  1,698 

24-47  29.1  13.7             11.1  1,091 

6-23  100.0  14.2              7.5*  226 

24-47  100.0  23.9             19.2  317 


Comment :    Change  between  followup  visits  only  minimally  confounded 
by  regression  to  the  mean.    Data  from  CDC  nutrition  surveillance 
States. 


Collins  WIC  Control 

et  al.         Hgb  (g%)  12.9  12.8  83  80 

(1981)         Hct  (%)  36.3  36.9  204  72 

Comment :    Low-income  pregnant  women  in  health  department  clinics 
in  six  Alabama  Appalachian  counties. 


Deterding  %  Hgb  <11  g/dL 

et  al.  Initial  visit       6-month  followup 

(1983)  13.3  4.0**  173 

Comment :  Nebraska  Indian  children,  1-  to  4-year-olds.  Result 
subject  to  regression  to  the  mean.    No  controls.. 


(continued) 


Table  11*3  (continued) 


Authors      Results  a,  subjects    n,  controls 


Development   Mean  Hct 


Associates,  WIC  Migrant  Regular  WIC 
Inc .  Demonstration  Project    project 


(1979) 

Aj?e(yr) 

Initial  Followup 

n 

Initial 

FolloVUTD 

n 

Women 

35.5  38.4 

(43) 

35.5 

38.6 

(129) 

<1 

32.2  34.2 

(31) 

31.0 

33.3 

(38) 

1-5 

34.1  34.3 

(75) 

33.8 

34.4 

(81) 

Comment :    Migrants  in  demonstration  or  regular  WIC  programs , 
Midwestern  and  Southwestern  States.    Results  subject  to  regression 
to  the  mean. 


Edozien  Change  from  initial  visit 


et  al. 

Age  of  child  (mo) 

Age  (mo) 

Age  (mo) 

(1976a, 

6-11  12-47 

<12;  12+ 

<12;  12+ 

1976b; 

Time  on  program  (mo) 

(2,705; 

(3,363; 

1979) 

6       6  11 

7,608, 

14,959) 

Hgb  (g%) 

0.38    0.34  0.42 

4,910) 

Hct  (%) 

0.61    0.79  0.78 

MHCC  (g%) 

0.51    0.24  0.45 

Transferrin  (mg%) 

-19.0      2.9*  -20.0 

(2,040; 

(2,316; 

saturation  (%) 

NS      -1.3  NS 

5,980, 

10,569) 

4,012) 

All  p  <  0.001  except  as  noted. 


Comment:  First  National  WIC  Evaluation.  Changes  to  first 
followup  visit  confounded  by  regression  to  the  mean. 


Goldberg   Age  (mo)  

(1982)  3-  6-    .  24-60 

%  anemic       8.6  5.7  1.0  105 

Comment :  18-  to  68-month-olds ,  in  Harlem  Hospital  WIC  program, 
certified  at  least  three  times. 


Kennedy   WIC  Controls   148  84 

et  al.  Initial  Final  Diff .  Initial  Final  Diff . 

(1982),  Hgb  (g%)     12.4    12.6  0.2  11.9     11.7  -0.2 

Kennedy  Hct  (%)      35.8    36.7  0.9         35,6    35.1  -0.5 
and 

Gershoff 
(1982) 


Coomient :  Subset  of  pregnant  women  with  hematologic  measurements. 
Significance  tests  not  for  differential  change. 


(continued) 
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Table  II«3  (continued) 


Authors  Results 


n,  subjects    n,  controls 


Langham 
et  al. 

(1975) 


No  change  after  second  visit, 
infants  or  children. 


Coasnent 


1,465 


  0-  to  4-year-olds,  from  10  rural  parishes  in  Louisiana 

Graphic  presentation  of  repeated  cross-sectional  data.  Initial 
change  confounded  by  regression  to  the  mean. 


Paige 
(1983) 


Hct  (%) 
Age  (mo) 


WIC 


Controls 


34.2 
6.4 

(141) 


34.5 
11.8 
(134) 


35.5 
6.2 

(18) 


35.4 
11.6 
(192) 


Comment :    WIC  infants  from  three  Maryland  counties,  controls  met 
same  eligibility  criteria,  recruited  from  health  department 
clinics  in  two  Maryland  counties  without  WIC  programs. 


Pelto 
(1982) 


Hgb/dL 


Anchorage  10.7 


Recerti- 
Initial  fication  n 

"219 


Juneau 


10.9 


11.6 


12.3 


27 


(women,  .infants, 
and  children) 
(children) 


Rye 
et  al. 

(1978a) 


Low  Hgb  or  Hct 


1976-77^ 


1977-78 


After 
Initial  intervention 


After 
Initial  intezTT-ention 


17.2 


5.1 


7.4 


1.3 


1976-  77 
"over 
13,000" 

1977-  78 
17,934 


Comment :     Infants  and  children  in  14  county  and  tribal  WIC 
programs  in  Arkansas.    Results  confounded  by  regression  to  the 
mean. 


Schelzel 
and 

Britton 
(1978) 


Initial 
24.0 


Low  Hgb  or  Hct  (%) 
After 
intervention 


233 


7.7 


Comment ;  Children  in  two  Pennsylvania  WIC  programs.  Results 
confounded  by  regression  to  the  mean. 


Assuming  13,000.  screened. 
Assuming  17,934  screened. 


(continued) 


Table  II-3  (continued) 


Authors 

Results 

n,  subjects    n,  controls 

Weiler 

1.0  g/dL  Hgb  increase  at 

37 

et  al. 

recertif ication 

(1979) 

4 

• 

^ononent:  uoserveQ  cnange  suoject  to 

regression  to  tne  mean. 

*p  <  0 

.05. 

**p  <  0 

,01. 

***p  <  0 

.001. 

Of 

the  various  studies  in  which  indices 

after  treatment  are  compared 

to  those  before  treatment  was  begun,  some  conclusions  probably  can  be  drawn 
from  the  linked  results  reported  by  the  CDC  (1978).  While  change  from 
recruitment  to  first  followup  visit  is  strongly  confounded  by  regression  to 
the  mean,  changes  after  first  followup  visit  are  much  less  confounded. 
There  was  a  regular  trend  downward  in  the  proportion  of  children  with  low 
hematocrit  or  hemoglobin  concentrations,  even  after  the  first  followup 
visit. 

Further  work  on  the  effect  on  hematologic  indices  of  the  WIC  program 
in  particular  and  of  supplemental  feeding  programs  in  general  is  very  much 
needed.  Other  strategies  for  contending  with  anemia  should  be  evaluated. 
Approaches  other  than  general  feeding  programs  are  possible,  such  as  screen- 
ing and  treating  with  iron  supplements  persons  with  very  low  values  of 
hemoglobin  or  hematocrit.  No  conclusions  are  now  possible  on  the  effect  of 
the  WIC  program  on  hematologic  indices.  Because  of  their  possible  impor- 
tance, any  effects  of  the  WIC  program  on  iron  nutrition  (Lozoff,  1984) 
needs  to  be  better  documented  and  new  study  strategies  tried. 

In  addition,  the  consequences  of  better  iron  stores  need  study.  Do 
children  with  optional  iron  stores  function  better?  This  is  still  in 
question. 

E.      CHANGES  IN  INFANT  AND  CHILD  GROWTH  ASSOCIATED  WITH  WIC  BENEFITS 

Table  II-4  summarizes  the  results  of  12  studies  that  related  child 
growth  to  WIC  benefits.  Of  these  12,  only  that  of  Paige  (1983)  included 
controls  who  were  followed  comparably  to  WIC  recipients.  Paige  studied  WIC 
recipients  from  several  counties  and  infants  from  health  department  clinics 
in  other  counties  in  Maryland  who  met  WIC  income  and  nutritional  eligibil- 
ity criteria.  The  growth  of  controls  and  WIC  recipients  was  indistinguish- 
able. All  other  studies  followed  groups  of  children  over  time  and  compared 
them  either  to  their  initial  values  or  to  children  of  the  same  age  newly 
recruited  into  the  program.  In  the  large  CDC  (1978)  study,  with  results 
from  linked  measurements  from  five  States  in  the  CDC  Nutrition  Surveillance 
System,   change  between  initial  visit  and  first  followup  was  strongly  sub- 
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Table  II-4 

Reported  Changes  in  Infant  and  Child  Growth  Associated  With  VIC  Benefits 


Authors  Results  n,  subjects    n,  controls 


Belshaw  Navajo  infants  (0  to  23  months);  9,444 

(1982)  18%  overweight  at  onset  of  WIC 

program  (1979);  14%  2  years  later  (1981). 


Comment : .   Sample  sizes  not  specified. 


Carabello 

0  to  1  year:    WIC  group  significantly  61 

65 

et  al. 

smaller  at  birth  but  indis-  102 

91 

(1978) 

tinguishable  at  6  months 

and  1  year 

Kindergarten  age:    no  significant  differences. 

Comment:    Part  of  catchup  2^  to  regression  to  the  mean. 

CDC 
(1978) 


%  length 
or  height  <10th  percentile 
Initial    Followun  visit 


Age  (mo)    visit      First  Second 


0-  5 
6-23 
24-47 


13.9 
21.1 
16.6 


17.3 
18.0 
15.2 


17.9 
15.8 
18.1 


(1,528) 
(1,496) 
(1,018) 


%  weight/ 
length  <10th  percentile 
Initial    Followup  visit 
visit     First  Second 


10.2 
7.8 
6.8 


6.6 
6.6 
6.0 


5.7 
5.5 
5.0 


(1,497) 
(1,482) 
(1,003) 


Comment:    Nutrition  Surveillance,  5  States.     Initial  differ- 
ence subject  to  regression  to  the  mean;  change  between 
followup  visits  less  affected. 


Deterding 
et  al. 

(1983) 


Initial 
age  (mo) 

>1 

>24 
n 


Mean  change  in  percentile/month 
Height/      Weight/  Weight/ 
age         height  age 
NA  NA  0 . 33— 

0.77**        0.08  NA 
(162)   -      (140)  (304) 


# 


Comment:  Nebraska  Indian  children.  No  controls.  Results 
subject  to  regression  to  the  mean. 


(continued) 


 Table  II-4  (coatiaued)  

Authors  Results  a,  subjects    a,  controls 


Developmexit 
Associates , 
Inc.  (1979) 


%  <IQ%  length/ age 


WIC  Migrant 
Demonstration  Project 
Initial  Initial 
Age  (yr)    visit  Followup 

<1  24.3         18.4    (74;  60) 


1-5 


18.9 


Regular  WIC 
project 


Initial 
visit 
15.4 


22.6    (143;115)  17.8 


Followup 
15.4  (78) 
25.0  (101;I00) 


Comment :  Migrant  children  in  WIC  demonstration  or  regular 
WIC  programs y  Midwestern  and  Southwestern  States.  Results 
subject  to  regression  to  the  mean. 


Edozien 
et  al. 

(1976a, 

1976b; 

1979) 


Differences  between  children 
enrolled  in  WIC  and  new  recruits 
Age  of  child 
6-11  12-47 


Weight  (g) 
Height  (cm) 
Head  circ. 


Time  on  program  (mo) 
6  6  11 


123 
0.23 
(cm)  0.13 


240 

0.51 

0.09 


113 

0.56 

0.02 


(1,993, 
5,088, 
3,678) 


(2,756, 
10,947, 
10,947) 


Comment:     19  WIC  projects,  14  States. 


Goldberg  %  <10th  percentile  NCHS  growth  curve 

(1982)        Children  18  to  60  months  at  third  recertif ication 

 Certification  

n  n  n 

Weight  7.6  4.7*  4.7*  105 

Length  13.3  10.4  3.8* 

Comment :    Chart  review,  Harlem  Hospital  WIC  program;  initial 
change  subject  to  regression  to  the  mean  to  the  extent  that 
impaired  growth  was  criterion  for  WIC  eligibility. 
Significance  testing  compared  to  initial  rate. 


(continued) 
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Table"  II-4  (continued) 


Authors  Results  n,  subjects    n,  controls 

Heimendinger     Estimated  difference,  in  Z  scores,  from  905  NCHS 

(1981)    .  predicted  values,  time  since  entry  into  standards 

VIC  program  (mo). 

3         ^    _2-      12  18 
Length  .18**      .00    .01    -.06  -.29* 

Log  weight        .36***    .11     .10      .05  .20 
Weight  for        .29***    .02    .06      .08  .09 
length 

Comment :    Children  at  three  WIC  sites  in  Massachusetts. 
Overweight  children  omitted.    Although  "corrected"  for 
regression  to  the  mean,  results  consistent  with  effect  of 
regression  to  the  mean.    Predicted  values  based  on  sex,  age, 
and  initial  value,  using  NCHS  standards. 

Hicks  No  significant  difference  in  growth,  21  21 

et  al.  other  than  +%  of  visits ;  height  for  (1982) 

age  low  among  older  siblings. 


Comment :    Sibling  pair  study,  (younger)  subject  with  prenatal 
WIC,  (older)  control  with  WIC  after  first  birthday.  Shorter 
older  siblings  consistent  with  preselection  of  those  at 
higher  risk. 

Langham     Age  (yr)   Height   Weight /height 

et  al.        <1  %  <10th  percentile,  %  >90th  percentile  604 

(1975)  >90th  percentile 

1-4  %  <10th  percentile.    No  change  861 

>90th  percentile 

Conment:  Children  in  10  rural  parishes  in  Louisiana;  graphic 
presentation  of  repeated  cross-sectional  data. 

Paige  WIC  Control  148  213 

(1983) 


Age  (mo) 

6. 

.4 

11. 

.8 

6. 

.2 

11. 

.6 

Weight  (K) 

7. 

.8 

9. 

.8 

7. 

.9 

9. 

.7 

Length  (an) 

66. 

.2 

73, 

,3 

66. 

.7 

74. 

.0 

Weight/ length 

0. 

.12 

0. 

.13 

0. 

.12 

0. 

.13 

Head  circ.  (cm) 

43. 

.0 

46. 

.1 

43, 

.3 

45. 

.9 

Comment :    WIC  infants  from  three  Maryland  counties;  controls 
met  same  eligibility  criteria  and  recruited  from  health 
department  clinics  in  two  Maryland  counties  without  WIC 
programs . 


(continued) 


Table  II-4  (continued) 


Authors 


Results 


n,  subjects    n,  controls 


Rye 
et  al. 

(1978a) 


Proportion  abnormal  (%) 


1976-77' 


1977-78- 


After 

Initial  intervention 


After 

Initial  intervention 


1976-  77 
over 

13,000" 

1977-  78 
17,934 


Short  stature 

Underweight 

Overweight 


18.0 
7.7 
19.7 


7.8 
2.0 
9.5 


13.6 
5.8 
14.2 


6.3 
1.0 
7.0 


Schelzel 
and 

Britton 
(1978) 

Height, 


Conments :     Infants  and  children  in  14  county  and  9  tribal  WIC 

programs  in  Arkansas.    Results  confounded  by  regression  to 
the  mean. 

Proportion  abnormal  (%)  49  infants 

Infants  Children  233  children 


After  After 
Initial  intervention    Initial  intervention 


<5th  percentile  16.3  10.2 
Weight, 

<5th  percentile  16.3  12.2 
Weight, 

>95th  percentile    4.1  4.1 


14.2 
12.0 
4.7 


7.3 
6.9 
5.2 


Comments :  Two  Pennsylvania  WIC  programs.  Results  confounded 
by  regression  to  the  mean. 

*p  <  0.05. 
•p  <  0.01. 
***p  <  0.001. 

Assuming  13,000  screened. 

^Assuming  17,934  screened. 


ject  to  regression  to  the  mean.  There  was  very  little  subsequent  change 
(less  subject  to  this  confounding),  unlike  the  results  for  hematologic 
change.  In  the  Edozien  study  (1976a, b;  1979),  results  may  reflect  the 
possibility  that  later  recruits  were  not  comparable  to  earlier  recruits; 
the  data  available  cannot  be  used  to  judge  this  issue.  The  results  report- 
ed by  Heimendinger  (1981),  while  stated  to  be  corrected  for  regression  to 
the  mean,  appear  to  be  consistent  with  that  effect:  significantly  greater 
length  and  weight  than  that  predicted  were  found  only  up  to  6  months  after 
entry  into  the  WIC  program  (predicted  values  were  based  on  age,  sex,  and 
initial  value,  using  National  Center  for  Health  Statistics  [NCHS]  stand- 
ards). After  6  months  of  program  benefits,  growth  of  children  was  indis- 
tinguishable from  that  initially  predicted.  This  brief  initial  significant 
difference  from  predicted  values,  therefore,  is  more  consistent  with  re- 
gression to  the  mean  than-  with  sustained  benefit. 
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^  Thus,  as  with  hematology,  evaluating  VIC's  relationship  to  child 
jprowth  is  plagued  by  uncertainty.  Only  one  study  included  controls,  and  it 
appears  nearly  impossible  to  draw  firm  conclusions  about  the  WIC  program's 
effect  on  somatic  development  of  infants  and  children.  The  program  prob- 
ably has  not  affected  children's  linear  growth;  but  given  current  knowl- 
edge, this  is  not  surprising  and  should  not  be  counted  against  the  program 
because,  even  among  deprived  children  in  the  developing  world,  the  observed 
effect  of  feeding  programs  in  childhood  on  linear  growth  has  been  minimal 
(Beaton  and  Ghassemi,  1982). 

Several  important  issues  remain.  There  may  well  be  improved  child 
growth  following  prenatal  or  combined  prenatal  and  postnatal  benefits,  and 
there  also  may  be  differential  effects  on  other  than  linear  growth. 
Results  of  this  national  evaluation  strongly  suggest  that  prenatal  benefits 
may  lead  to  increased  head,  but  not  linear,  growth. 

F.      DIETEEENCES    IN   DIETARY   INTAKE   ASSOCIATED   WITH   WIC   BENETITS  DURING 
PREGNANCY 


There  is  relatively  little  information  on  the  effects  of  WIC  on  die- 
tary intake.  A  summary  of  quantitative  dietary  studies  is  presented  in 
Table  II-5.  While  24-Hour  Dietary  Recalls  were  used  in  all  the  evalua- 
tions, the  study  designs  and  methods  of  presentation  differed.    Four  of  the 

I^^tudies  were  of  pregnant  women,  two  of  postpartum  women,  and  one  of  infants 
■id  children. 

In  three  of  the  four  studies  of  pregnant  women,  WIC  had  significant 
effects  on  protein  intake.  The  increases  ranged  from  4.6  (Endres  et  al., 
1976a,  b;  1979)  to  10.6  g/day  (Endres  et  al.,  1981).  Only  Endres  et  al. 
(1981)  found  a  significant  increase  in  energy  intake  among  WIC  partici- 
pants. Iron  intake  was  significantly  increased  in  two  of  the  three  studies 
in  which  iron  intake  was  reported,   ranging  from  1.0  mg/day  to  3.3  mg/day. 

One  of  the  two  studies  of  postpartum  women  was  of  lactating  women 
(Argeanas  and  Harrill,  1979),  the  other  was  of  nonlactating  women  (Edozien 
et  al. ,  1976a,  b;  1979). 

From  the  data  available,  it  is  likely  that  WIC  program  participation 
had  reasonable  effects  on  the  usual  dietary  intake  of  pregnant  or  post- 
partum women;  the  information  for  infants  and  children  is  too  scanty  for 
certainty. 


G.  CONCLUSIONS 
1.  Introduction 


i 


While  the  body  of  research  aimed  at  judging  the  effects  of  participa- 
tion in  the  WIC  program  on  health  and  development  is  large,  sound  research 
rom  which  strong  inference  can  be  drawn  is  limited,  as  is  the  scope  of 
issues  addressed.  The  conclusions  that  are  possible  reflect  these  limita- 
tions. This  section  addresses  the  security  of  our  knowledge,  some  thoughts 
on  future  priorities,  and  how  possibly  to  achieve  those  priorities. 
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.Table  II-5 


Reported  Differences  in  Energy,  Protein,  Iron,  and 
Calcium  Intakes  Associated  With  WIC  Benefits 


Author 


Results 


Q,  a, 
subjects  controls 


Argeanas 

and  • 
Harrill 

(1979)  . 


Lactating  Women:    Mean  daily  dietary  intake 
WIC  Controls  Difference 


0-6 


Weeks  postpartum 
8-15       0-6      8-15  0-6 


8-15 


Energy 

(kcal) 

Protein 
(8) 

Iron 
(mg) 

Calcium 
(mg) 


1,729    2,039    2,438    2,356    -709  -317 
87.1    101.1    118.0      99.6  -30.9  1.51 
13.4      15.2      15.3      15.7    -1.9  -0.5 
980    1,003    1,801    1,382    -821  -379 
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Comment;    Study  and  control  groups  probably  not  comparable:  WIC 
participants  presumably  low  income,  controls  reported  to  be  middle 
income . 


Bailey 
et  al. 

(1983) 


Pregnant  Women:    Mean  daily  nutrient  intake 
WIC  Controls  Difference 


41 


37 


Energy 

(kcal) 

Protein 
(8) 

Iron 
(mg) 


2,390 
90 
17 


2,496 
105 
16 


-106 
-15 
1.0 


Comment:    WIC  participants  at  30  weeks  gestation  from  one  WIC  project  vs 
control  women  from  public  clinic  in  Florida.    Discrepancies  between  text 
and  tables  (i.e.,  protein  and  energy  intakes  stated  to  be  not  statisti- 
cally significant  in  text  but  indicated  as  statistically  significant  in 
table) . 


(continued) 


11-22 


Table  II-5  (continued) 


Author 


Results 


n,  n, 
subjects  controls 


Edozien 
et  al. 

(1976a,  1976b; 
(1979) 


Estimated  increase  in  daily  nutrient  intake  compared  to 
initial  intakes  (mg,  unless  stated;  significant  values 
only) 


Energy  (kcal) 
Protein  (g) 
Calcium 
Fe 

Initial 

>3  m  participation 


Pregnancy 

4.6* 
123*** 
1.0** 
(2,754) 
(299) 


Postpartum 


(179) 
(421) 


Comment :    Estimates  for  women  after  3  months'  participation 
in  WIC. 

Children:    Age  of  child  (m) 


Energy  (kcal) 
Protein  (g) 
Calcium 
Fe 

Initial 
Followup 


6-11 


12-47 


Time  on  program  (m) 


11 


-127*** 
5 . 1*** 
(912) 
(506) 


.85*** 
1 . 6*** 
(3,584) 
(1,292) 


1 .5*** 
(3,584) 
(1,008) 


Comment :    Children's  differences  adjusted  for 

age,  sex,  ethnic  group,  ''income  poverty  ratio,"  project 

location. 


(continued) 


Table  I I -5  (continued) 


Author 


Results 


a,  n, 
subjects  controls 


Endres 
et  al. 

(1981) 


115 


651 


Metcoff 
et  al. 

(1982) 


Pregnant  Women;    Mean  daily  nutrient  intake 
WIC  Controls  Difference 


Energy 
(kcal) 

Protein 

(8) 
Iron 

(mg) 

Calcium 
(mg) 

Comment:    Women  receiving  WIC  for  6  months  vs.  women  requesting  WIC 
certification,  Illinois.    Data  were  only  reported  as  percent  RDA  from 
1974  RDA  (except  for  energy).    Mean  values,  therefore,  calculated  from 
1974  RDAs  for  19  years  to  22  years  pregnant  women. 


1,924 

79.8 
14.8 

972 


1,678 

69.2 
11.5 

792 


+246* 

+10.6* 
+3.3* 

+180* 


145 


125 


Pregnant  Women:    Mean  daily  nutrient  intake 
WIC  Controls  Difference 


Energy 
(kcal) 


1,965 


+82 


1,383 

79.3  71.8  +7.5* 

Comment :    Randomized  trial.    Diet  recall  at  36  w  gestation. 


Protein 

(3) 


*p  <  0 
**p  <  0 


05. 
01. 
001. 
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2.      Current  Knowledge  of  the  Effects  of  the  VIC  Program  on  Health  and 
Growth  and  Development 

VIC  Participation  During  Pregnancy 

• 

Hematologic  Indices.  Information  is  fragmentary,  with  few  sound 
studies  available.  It  is  unclear  whether  VIC  participation  increases  iron 
stores  and  the  circulating  red  cell  mass.  This  is  an  important  issue. 
There  is  no  consensus  that  all  pregnant  women  should  receive  30  to  60  mg/ 
day  of  elemental  iron  as  suggested  by  the  Committee  on  Recommended  Daily 
Allowances  of  the  Food  and  Nutrition  Board  of  The  National  Academy  of 
Sciences ;  many  knowledgeable  experts  recommend  meeting  the  extra  iron  needs 
of  pregnancy  from  dietary  sources. 

Veight  Gain,  Change  in  Energy  Stores,  and  Plasma  Volume.  The 
weight  increase  of  pregnancy  has  three  (predominant)  components:  the 
products  of  conception,  increased  energy  stores,  and  increased  water  reten- 
tion (whether  maternal  protein  stores  increase  is  a  matter  of  dispute). 
The  increase  in  plasma  volume  appears  to  be  the  physiologically  most  impor-. 
tant  part  of  the  increase  in  body  water.  All  of  these  components  of  weight 
gain,  in  part,  reflect  the  nutrition  of  the  pregnant  woman.  How,  and  even 
whether,  participation  in  the  VIC  program  relates  to  these  very  important 
l^hanges  in  pregnancy  is  not  securely  known,  nor  is  it  known  whether  they  in 
have  improved  the  health  and  development  of  the  fetus  and  young  child. 
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Duration  of  Gestation  and  Birthweight.  There  are  more  studies  of 
the  relationship  of  prenatal  VIC  benefits  to  infant  birthweight  than  to  any 
other  outcome.  This  abundance  reflects  the  issue's  importance  but  also  the 
relative  ease  of  study:  indices  of  outcome  are  clear  and  consistent  across 
studies,  results  are  available  after  relatively  short  involvement  with  the 
program,  and  there  is  a  long  tradition  of  uniform  gathering  of  vital  sta- 
tistics relating  to  perinatal  outcome.  Thus,  many  studies  have  been  done, 
but  quality  is  uneven. 

Best  estimates  are  that  participation  in  the  VIC  program  increases 
mean  birthweight,  probably  20  to  60  grams,  with  greatest  effects  among 
those  at  highest  risk  of  nutritional  causes  of  low  birthweight  (women  with 
low  weight  at  conception,  blacks,  smokers,  etc.).  Rates  of  birthweight 
under  2,500  grams  appear  to  be  lowered  by  about  1  percent,  and  possibly  as 
much  as  2  percent,  from  base  rates  of  around  6  percent  of  white  births  and 
11  or  12  percent  of  black  births.  There  is  reasonably  consistent  evidence 
that  much  of  this  difference  is  mediated  by  increased  duration  of  gestation 
and  not  just  accelerated  fetal  growth.  (Towards  term,  about  a  25-gram 
increase  in  birthweight  is  associated  with  1  day  of  gestation.)  These 
levels  of  benefit  are  consistent  with  past  experience  with  nutritional 
supplementation  in  pregnancy.  Higher  estimates  generally  arose  from 
studies  with  suspect  design  and  analysis. 

Further  studies  of  VIC*s  effect  on  birthweight  are  needed  to  define 
which  subgroups  of  women  may  be  most  responsive  to  nutritional  supplementa- 
tion, and  to  whom  attention  should  therefore  be  directed,  on  the  mechanisms 


for  birthweight  ciiange  (whether  from  increased  duration  of  gestation  or 
from  accelerated  fetal  growth,  and  the  physiologic  bases  of  either  or  both 
mechanisms ) .  Such  studies  are  also  needed  to  determine  whether  other 
indices  of  fetal  growth,  specifically  head  circumference,  are  differen- 
tially affected.  Most  of  all,  the  implications  of  birthweight  change  on 
survival  and  later  growth  and  behavioral  and  cognitive  development  need  to 
be  specified  and  quantified. 

Fetal  and  Infant  Survival.  Probably  the  most  important  bene'fit 
of  WIC  participation  during  pregnancy  is  on  fetal  and  infant  survival, 
whether  mediated  by  improved  health  care,  or  nutrition,  or  both.  Yet,  the 
available  data  on  this  issue  are  so  scanty  that  any  conclusion  on  program 
effect  from  past  research  is  unwarranted - 

WIC  Participation  During  Infancy  and  Childhood 

Hematologic  Indices.  The  number  of  studies  of  these  important 
issues  is  very  small,  of  mixed  quality,  and  contradictory  in  outcome. 
Anecdotal  evidence  strongly  indicates  that  the  WIC  program  has  led  to  a 
decreased  incidence  of  anemia  in  late  infancy  and  early  childhood  (Lozoff , 
1984) .  In  addition,  the  data  of  the  CDC  nutrition  surveillance  studies 
(1978),  even  if  cautiously  interpreted,  still  suggest  that  the  WIC  program 
has  led  to  decreased  incidence  of  anemia.  However,  this  documentation  is 
scanty  and  this  issue  warrants  further  serious  and  close  attention,  even  if 
the  administrative  and  methodologic  barriers  to  study  are  great. 

Obesity.  Obesity  is  probably  the  most  common  nutritional  problem 
of  American  children  and  is  more  common 'among  those  of  low  social  status. 
Despite  the  effects  of  obesity  on  later  physical  and  mental  health,  there 
is  essentially  no  secure  evidence  on  whether  the  WIC  program  has  been 
successful  in  treating  or  preventing  childhood  obesity. 

Precursors  of  Adult  Cardiovascular  Disease.  While  obesity  is 
likely  the  most  common  nutritional  childhood  disorder,  probably  the  most 
serious  issue  in  child  nutrition  is  the  relationship  of  childhood  diet  and 
lifestyle  with  later  chronic  cardiovascular  disease.  The  WIC  program 
probably  contributes  to  the  goal  of  lowering  later  cardiovascular  risk, 
given  the  formulation  of  the  WIC  food  package.  However,  no  studies  were 
found  that  test  this  issue,  one  way  or  the  other. 

Psychological  and  Behavioral  Development.  The  relationship  of 
nutritional  status  and,  more  narrowly,  of  nutritional  supplementation  to 
cognition  and  behavior  is  uncertain  and  controversial  (Rush,  1984).  On  the 
other  hand,  several  isolated  reports  suggest  some  benefit  from  WIC.  These 
issues,    while   difficult   to   study  well,    need   to   be  explored  further. 

Linear  Skeletal  and  Skull  Growth.  It  has  long  been  assumed  that 
food  supplementation  in  childhood,  such  as  that  given  in  the  WIC  program, 
should  above  all  be   able  to  influence  linear  growth.     This  assumption  is 
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■iiestionable .  The  aggregate  experience  of  feeding  programs  among  poor 
Children  in  the  developing  world  is  that  they  have  little  demonstrable 
effect  on  linear  growth,  except  among  the  most  destitute  children  (Beaton 
and  Ghassemi,  1982).  Thus,  it  may  be  very  unlikely  that  such  programs  will 
have  other  than  minimal  effect  among  less  severely  deprived  children.  In 
fact,  no  study  shows  strong  evidence  of  an  effect  of  the  WIC  program  during 
childhood  on  linear  growth.  (This  does  not  exclude  the  possibility  that 
prenatal  supplementation  may  affect  later  linear  growth  or  that  different 
indices  of  growth  may  be  affected  differentially.) 


# 
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III.    HISTORICAL  STUDY  01  PREGNANCY  OUTCOMES 


A.  INTRODUCTION 

1.  Justification 

Three  of  the  four  component  studies  comprising  The  National  WIC  Eval- 
uation are  contemporary  studies  of  current  recipients  of  WIC  benefits.  The 
fourth  is  an  historical  study  covering  the  period  1972  through  1980.  There 
were  several  compelling  reasons  for  attempting  to  discover  the  effective- 
ness of  the  program  over  its  entire  history.  One  reason  is  that,  as  the 
program  has  grown  over  time,  it  can  no  longer  be  assumed  that  its  effect  is 
limited  to  those  formally  enrolled;  the  goals  and  ideology  of  the  program 
may  have  influenced  general  nutritional  care  in  pregnancy  and  early  child- 
hood. Thus,  estimates  of  differences  of  outcome  between  current  WIC  recip- 
ients and  a  contemporary  comparison  group  might  well  be  underestimates  of 
program  effect.  Second,  the  WIC  program  now  covers  more  and  more  of  the 
eligible  population,  leaving  relatively  fewer  and  fewer  unserved  women  and 
children  of  comparable  risk.  Thus,  members  of  any  group  compared  with  WIC 
beneficiaries  but  who  have  not  been  involved  in  the  program  are  likely  to 
be  at  lower  risk  than  those  recruited  into  the  program.     Comparisons  be- 

I^een  WIC  recipients  and  those  not  served  would  also  tend  to  underestimate 
logram  effects.  In  addition,  while  some  outcomes  can  be  studied  with 
relatively  few  subjects,  the  estimation  of  fetal  and  infant  death,  which  is 
rare,  requires  massive  numbers  of  births.  Finally,  this  is  a  national 
evaluation,  and  the  effects  of  the  program  should  be  estimated  for  as  much 
of  the  nation  as  possible,  extending  forward  from  before  the  program's 
origin  over  as  much  of  the  first  decade  of  its  existence  as  possible.  All 
past  evaluations  of  the  WIC  program,  except  for  the  study  of  Edozien  et  al. 
(1976a)  and  the  Center  for  Disease  Control,  Nutrition  Section  (1978),  have 
been  limited  to  small  areas  (at  most,  to  all  recipients  in  one  State)  for, 
at  most,  a  few  calendar  years.  As  important  as  such  studies  might  be,  it 
is  considered  even  more  important  to  assess  the  program's  effectiveness 
across  a  wider  range  of  time  and  area. 

2.  Aims  and  Logic 

This  historical  study  therefore  seeks  to  relate  WIC  participation 
during  pregnancy  to  perinatal  outcomes  measured  by  birthweight,  duration  of 
gestation,  and  fetal  and  infant  death  in  as  many  States  as  possible  and 
over  the  entire  early  history  of  the  program  through  1980.  No  readily 
available  extant  data  would  allow  the  program's  effects  among  infants  and 
preschool  age  children  over  the  past  decade  to  be  assessed.^  On  the  other 
hand,  there  are  well-collected  systematic  vital  statistics  records  on 
births  and  fetal  and  infant  deaths.     The  most  straightforward  and  desired 


'rhis  is  not  impossible  since  there  may  be  centralized  school  records  with 
data  on  growth  and  development,  but  such  an  approach  was  not  feasible 
within  the  scope  of  this  evaluation. 
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approach  to  using  these  data  would  liok  the  records  of  individual  mothers 
who  received  prenatal  VIC  benefits  to  the  birth  certificate  of  their  child 
and/or  the  infant  or  fetal  death  certificate.  Unfortunately,  records  of 
individual  VIC  participation  are  not  available  except  for  the  past  few 
years . 

An  alternative  ecological  approach  has  been  used  in  this  study  in 
which  the  proportion  of  eligible  women  served  by  VIC  in  a  county  is  linked 
to  the  perinatal  outcome  rates  for  the  same  county,  by  year,  determined 
from  birth  and  linked  death  certificates.  Parallel  data  were  available  for 
the  Commodity  Supplemental  Food  Program  (CSFP)  during  the  years  of  this 
evaluation.  The  CSFP  is  a  USDA  program  similar  to  VIC  that  provides  nutri- 
tious foods  to  supplement  the  diets  of  low-income,  pregnant,  postpartum,  or 
breastfeeding  women  and  of  infants  and  children  under  6  years  of  age. 
Although  a  much  smaller  number  of  women  were  served  by  CSTP  than  by  VIC, 
these  data  can  only  have  strengthened  this  analysis  and  CSF?  service  has 
been  treated  (nearly)  identically  to  that  of  VIC. 

The  aims  and  logic  of  the  study  are  simple.  The  principal  premise  is 
that,  as  more  eligible  pregnant  women  are  served  by  the  VIC  program,  in- 
dices of  health  care  should  improve,  the  duration  of  gestation  and  birth- 
weight  should  increase,  and  perinatal  mortality  should  fall.  Further,  the 
effects  should  be  greater  on  those  indices  reflecting  maternal  physiologic 
status  during  pregnancy  (duration  of  gestation,  birthweight,  and  fetal 
mortality)  than  on  infant  mortality,  which  more  reflects  the  quality  of 
health  services  from  the  onset  of  labor  onwards. 

3.      Design  Specifications 

This  Historical  Study  of  Pregnancy  Outcomes  covered  the  9-year  period 
from  1972  to  1980.  Data  from  1,392  counties  in  19  States  and  the  District 
of  Columbia,  for  a  total  of  11  million  births,  were  available  for  analysis 
although  the  number  of  States  used  in  specific  analyses  varied  with  the 
availability  of  data.  Because  the  central  analytic  method  used  required 
complete  data  for  the  entire  time  series ,  States  were  excluded  from  initial 
analyses  if  data  for  the  entire  period  were  not  available.  States  were 
also  excluded  if  the  data  received  from  them  was  not  consistent  with  fig- 
ures from  the  ITational  Center  for  Health  Statistics  (NCHS).  The  require- 
ment of  complete  time  series  data  resulted  in  elimination  of  five  States 
from  the  main  body  of  analyses.  Given  the  importance  of  having  maximal 
numbers  of  counties  available  in  the  analysis  relating  the  VIC  program  to 
reductions  in  fetal  death,  the  technical  problem  of  including  all  States, 
with  and  without  missing  years  of  data,  has  been  solved  to  produce  a  com- 
bined estimate  of  program  effect. 

From  14  states  and  the  District  of  Columbia,  889  counties  were  in- 
cluded in  analyses  of  the  effect  of  the  program  on  birthweight.  Five 
hundred  and  eighty-two  counties  from  seven  States  and  the  District  of 
Columbia  were  available  for  the  analyses  of  infant  mortality.  The  former 
was  the  largest,  and  the  latter  the  smallest  number  of  counties  available 
in   these    analyses.      Outcome   was    also    assessed    separately,    again  within 
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•county )  by  year  among  four  subgroups  of  women  defined  by  race  (black  or 
white)  and  years  of  schooling  (<12  or  12+  years).  Counties  that  had  fewer 
than  50  births  within  the  specific  race/education  subgroup  under  analyses 
were  excluded  from  the  subgroup  analysis  in  question.  The  largest  set  of 
counties  was  730  for  the  more  educated  whites  in  the  analysis  on  birth- 
weight.  The  smallest  set  of  counties  was  33  for  less  educated  blacks  in 
the  estimates  of  the  effect  of  the  WIC  program  on  infant  mortality. 

In  initial  analyses ,  WIC  service  within  a  county  was  defined  in  two 
different  ways.  The  first  was  whether  the  program  existed  in  a  given 
county  in  a  given  year;  a  dichotomous  variable  called  "presence."  The 
second  was  an  estimate  of  the  WIC  "penetration"  index  defined  as  the  pro- 
.  portion  of  pregnant  women  newly  certified  for  WIC  program  participation  in 
a  given  county  and  year  among  the  total  number  of  pregnant  women  in  the 
same  county  and  year  who  were  eligible  for  the  WIC  program.  It  was  obvious 
early  on  that  all  estimates  of  program  effect  using  the  penetration  index 
were  considerably  more  precise  and  hence,  more  credible  than  those  using 
presence.  In  this  final  report,  all  results  refer  to  the  analyses  using 
penetration  of  the  WIC  program  as  the  principal  independent  variable.  Some 
of  the  early  analyses  using  WIC  presence  are  presented  in  Volume  IV,  Appen- 
dix III-A. 

4.      Analytic  Issues 

•i  To  relate  WIC  service  to  perinatal  outcomes  is  difficult  for  several 
reasons.  First,  there  have  been  remarkable  improvements  in  perinatal, 
particularly  neonatal,  health  and  survival  during  the  decade  under  study; 
second,  many  other  factors  have  influenced  perinatal  health  in  addition  to 
the  WIC  program;  and  third,  the  WIC  program  is  selectively  directed  to 
areas  of  greatest  need,  or,  in  other  words,  with  worst  perinatal  outcome. 
The  analytic  techniques  of  this  study  contend  with  these  problems  by  ad- 
justing for  differences  associated  with  time  and  for  variation  across 
counties.  Thus,  estimates  of  WIC*s  effect  are  over  and  above  the  dramatic 
changes  that  took  place  over  the  period  of  study  and  take  into  account 
variability  between  counties.  Adjustment  for  time  is,  in  part,  overadjust- 
ment  because  some  of  the  secular  trends  in  outcome  are  due  to  an  enlarging 
WIC  program.  The  approach  is  thus  conservative:  estimates  of  effect  are 
probably  systematically  low. 

The  effect  of  adjustment  for  variability  between  counties  may  not  be 
immediately  obvious.  The  analysis  assumes  three  sources  of  variability  in 
addition  to  chance  or  random  variability:  change  with  time,  change  due  to 
the  level  of  WIC  penetration,  and  differences  across  counties  due  to  all 
other  sources  of  variability,  the  last  contributed  by  the  totality  of  other 
factors  that  differentiate  one  county  and  its  population  from  another  (such 
as  social  status,  or  health  care,  or  ethnicity).  In  other  words,  the 
analysis  presumes  that  each  county  has  its  own  normal,  basal,  expected  rate 
of  outcome  that  reflects  the  characteristics  of  that  county  and  its  popula- 

•r.ion.  The  estixaated  effect  of  the  WIC  program  is  over  and  above  both  the 
iasal,  expected  rate  and  the  general  trend  with  time. 
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With  further  algebraic  nanipulation,  it  is  possible  to  estimate  aot 
oaly  the  average  effects  of  the  WIC  program  applied  to  all  births  in  either 
the  county  or  among  all  births  within  one  of  the  four  subgroups  defined  by 
maternal  race  and  education,  but  also  the  average  benefit  from  service  to 
each  VIC  program  recipient.  This  is  a  legitimate  estimate  of  the  effect 
per  recipient  served,  whether  or  not  the  effect  was  shared  with  others  not 
directly  served  by  the  program. 

B.      DATA  SOURCES,  DATA  ACQUISITION,  AND  FILE  CONSTRUCTION 

1.  Overview 

Data  for  the  study  were  obtained  from: 

Fetal  and  infant  death  records  (the  latter  linked  with  the  appro- 
priate birth  record) ,  provided  by  the  individual  States  included 
in  the  study.  ^ 

Birth  certificates,  provided  by  NCHS  for  some  States  and  years 
based  on  a  SO-percent  random  sample  of  births  (Volume  IV,  see 
Appendix  III-B) . 

WIC  participation  rates,  by  WIC  agency,  gathered  from  the  study 
States. 

CSFP  service  rates,  provided  by  the  Food  and  Nutrition  Service 
(FNS). 

1970  and  1980  Censuses. 

This  section  describes: 

The  process  by  which  States  were  selected  for  the  study  and 
reasons  for  exclusion. 

The  process  of  obtaining  WIC  program  data,  vital  statistics  data 
(birth  records  and  fetal  and  infant  death  records).  Census  and 
Area  Resource  File  data,  and  CSFP  data. 

The  preparation  of  the  files  for  analysis. 

The  WIC  program  data  were  collected  via  a  form  completed  by  each  selected 
State  WIC  office.  The  vital  statistics  data  were  acquired  on  computer  tape 
from  existing  automated  files  in  each  participating  State.  The  Census  and 
Area  Resources  File  data  were  obtained  from  1970  and  1980  census  tapes  and 
1978  and  1982  Bureau  of  Health  Professions  tapes,  and  the  CSFP  data  were 
obtained  from  FNS. 

2.  Selection  of  Study  States 

States  were   initially   included   in  the   study  if   the  number  of  women 
served  by  each  WIC  program  and  the  counties  covered  by  the  program  could  be 
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provided,  and  if  the  State  vital  statistics  data  were  in  computer* readable 
form  and  a  matched  birth/ infant  death  file  in  linkable  files  could  be 
provided.  A  series  of  telephone  conversations  held  with  each  State  WIC 
Director  determined  the  kinds  of  information  that  existed  with  respect  to 
geographical  coverage,  number  of  participants  served,  and  agency  operations 
over  the  life  of  the  agency.  On  the  basis  of  these  conversations,  coupled 
with  the  then  most  current  information  about  the  existence  and  suitability 
of  requisite  vital  statistics  data,  34  States  and  the  District  of  Columbia 
were  selected  for  study.  (For  the  purpose  of  this  report,  the  District  of 
Columbia  shall  be  considered  a  State.)  Table  III-l  lists  all  States,  notes 
the  suitability  of  the  VIC  and  vital  statistics  data,  and  gives  reasons  for 
exclusion  of  a  State  from  the  study. 

The  second  phase  of  State  selection  occurred  during  the  data  collec- 
tion step.  Because  of  one  or  more  of  the  following,  14  additional  States 
were  excluded: 

Inability  to  provide  data  for  all  years  of  the  WIC  program  or  WIC 
data  otherwise  inadequate  (8  States). 

Extremely  high  cost  of  vital  statistics  data  (2  States). 
*       Vital  statistics  data  inadequate  (2  States). 

Vital  statistics  data  never  received  (2  States). 

he  final  total  of  acceptable  States  was  21  (including  the  District  of 
Columbia),  representing  1,434  counties.-  Reasons  for  exclusion  at  the  data 
collection  stage  are  also  noted  in  Table  111*1. 

3.      Acquisition  and  Treatment  of  WIC  Program  Data 

Data  Collection 

WIC  program  data  on  the  number  of  pregnant  women  served  by  WIC  over 
time  were  collected  from  State  offices  using  a  standardized  format  (copy 
included  as  Appendix  III-C  in  Volume  IV) .    Data  of  interest  included  are: 

Name  of  the  State. 

Name  of  the  local  WIC  program. 

Year  the  program  started. 

Tear  it  closed  (if  applicable). 

Counties  the  agency  served  with  the  years  indicated  that  each 
individual  county  was  served. 

Number  of  participants  served  by  t^pe  (pregnant  women,  postpartum 
women,  breastfeeding  women,  infants,  and  children)  in  March, 
June,  September,  and  December  for  the  years  1973*1981. 
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Table  III- I 
irf  o£  Staca  Data  Availability 


Scaea 


Stacua  of  vital 
statistics  data 


Status  of 
WIC  data 


laelusioa  in 
Historical  Study 


Alab 

Alaska 

Arkaoaas 

Arx2oaa 

Calif oraia 
Colorado 


Caaputcrizad  3,0,71)  siaca 
1976.    B«0  liak  is  bard 
copy  oaly. 


Cannae ticut 


0«la«*are 


District  of 
Coluobia 


Florida 


*Co«putarizad  B,0.  C 
putarizad  liakat*  siaee 
19S3. 

So  coopucarizad  files. 

^Coorputarizad  3,0,n)  sxace 
1970.    loakad  by  OB.  Com- 
pesitc  file  for  1979  avail- 
able. 

*Coflqputerized  3,0, ID  siaee 
I960.    Liaked  siaee  1960. 
No  SES  (ed,  leg  statue 
available) . 

*Coaputerized  3,0  since 
1959;  fetal  death  siaee 
197S.    Liaked  by  OB  siaee 
1975.    Coaposite  siaee 

1975. 

*Coaputerized  3,0,70  siaee 
1957.    Oeatba  witliia  2  yrs. 
liaked.    Coopoaite  siaee 
1978.    Liaked  type  uakaotm. 

^Computerized  3,0  siaee 
1974.    FO  bard  copy.  OB 
liak  siaee  1974.    No  S£S 
data  oa  FD. 

*Coaputerized  3,0  siaee 
1967.    FD  siaee  1979. 
Linkage  available  aad 
coaposite  file  siaee  1965. 

*Coaputerized  3,0,fD  siaee 
1970.    Liaked  by  OB. 


Number  served  oaly  avail- 
able siaee  1978,  lists 
of  ateacies  aad  service 
area  available  siaee  1974. 

No  eouaties 


Oata  available  siaee  1977. 

Prograa  data  available 
siaee  1974. 


Prograa  data  available 

siaee  1974. 


Nuaber  served  available 
siaee  1973,  lists  of 
ageaeies  aad  service 
area  available  siaee  1977, 


Nuaber  served  available 
siaee  1978,  lists  of 
ageaciea  aad  service  area 
available  since  1974. 

Prograa  data  available 
since  1977. 


Didn't  bave  VIC  uatil 
after  1980. 


Prograa  data  available 
since  1975. 


No  -  No  eoaputer  liakage  for  30. 
Ho 

No  -  No  liakable  3-0  file. 
Yes 


No  -  Abseace  of  SES  data  oa  birtb 
record. 


Yes 


No  -  VIC  data^  oet  available  for  all 
years . 


laitially,  yes,  but  excluded  beeauae 
vital  statistics  data  toe  expeaaive. 


Yes 


laitially  yes,  but  excluded  because 
vital  statistics  data  aever  received. 


Georgia 


Hawaii 


Idaho 


Illinois 


Indiana 


Iowa 


*Coaputerized  3,0  sinee 
early  1960's.    FD  sinee 
1972.    Ho  SES  in  FO  before 
1980.    Linked-type  unknova. 

*Coapttterized  3,0,F0  sinee 
1960.    Unked  by  30. 


*Coaputerlzed  3,0,FD  since 
1970.     lafant  deaths 
linked.    Type  link. 

*Coapucerized  file  3,0,FD 
siaee  1961.    Linked  by  03. 

Coaputerized  3,0,FD  file. 
Oaly  bard  copy  liakage. 


^Coaputerized  3,0,FD  since 
1960's.    Liaked  by  30. 


Prograa  data  available 
siaee  1974.  (Nuaber 
served  uy  aot  be  avail- 
able that  far  back}. 

Nusiber  served  available 

siaee  1977.    Lists  of 
ageaeies  aad  service  area 
available  siaee  1974. 

Prograa  data  availabe 
siaee  1974. 


Prograa  data  available 
since  Moveabcr  1974. 

Nuaber  served  availabl^s 
since  1976,  lists  of 
agencies  and  service  area 
since  1975. 

Pirogtaa  data  available 
sinee  1974. 


Yes 


No  -  VIC  data  aot  available  for  all 
years. 


Yes 


Yes 


No  -  Ho  eoaputer  liakage  for  30. 


Yes 
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(continued) 


Table  riX«l* (eesciaucd) 


Scace 


Scacus  of  vical 
scaciscics  dau 


S&atua  of 
VIC  daca 


loelusioB  ia 
Hia&orical  Study 


Kaasas 

Ken&ucicy 
Louisiaoa 


*Ca«puccri2ed  B,0,IT}  siACe 
1972.    UAJted  by  Ofi.  Ho 
SLS  oa  FD. 

*Coapuccrl2ed  B,D,JD  since 
early  1970' s.    Liaked  by  BO. 

'^Coopu&erized  B,D,n}  siace 
1960't.  Liaked-eype 
uakaowB.    Mo  S£3  sa  FB. 


Pro(raa  data  available  Yea 
tipee  1974. 


Precraa  data  available  Tea 

•inee  1974. 

Prsgraa  data  available  Yes 
siace  1974. 


.laiac 


.larylaad 


*Coapu&erized  B.D.fD  siace 
1960's.     Liaked- cype 
uakaowa.  Cooposite 
1974-1980. 

Cosputecized  B,0  siace 
1973,  FD  siace  1976.  Ho 
SZS  ea  FD.    No  liakage. 


Prograa  data  available 

SLace  1974. 


Prograa  data  available 

siace  1974. 


Yes 


Mo  -  Ho  cooputer  liakage  of  BO. 


Saasaciiuaetts 


Sictiigaa 


Cooputerized  B,D,JT}  siace  Prograa  data  dcfioitely 

1969.    Liak  aeoaatal  deacbs  available  siace  1973, 

by  aaae.    Caaposite  file  of  aaybe  siace  1974. 
aeoaatal  froa  1975. 


aota 


ilisaiasippi 


Sisaouri 


Soacana 


Mebraaka 


Nevada 


Hew  Haapsbire 


N«v  Jera«y 


^oaputerized  B,0  siace 
1970.  Liaked  -  liakage 
uakaowa. 

Coapoaite  available  froa 

1970. 

^Coaputerlzed  B,0,n}  siace 
1960's.    Liaked  by  DB. 
Caaposite  1970-77. 

^Coaputerized  B,0  siace 
early  70' s.    No  FS. 
Liaked  siace  1976  by  BO. 

*Caaputerized  B,0,rD  siace 
1972.  Uaked  by  BO  aad  OB. 

Caaputcrized  3,0  siace 
19S4.  No  FO  file.  No 
coaputcr  liakage  of  B-O. 


Coaputerized  B,0,rO 
siace  1976.    Oeath  iadi- 
cater  oaly. 

Coaputerized  B,0,FD  siace 
1968.    Hard  copy  liakage 
siace  1978. 

Coaputerized  B,0.  No  FD. 
No  eoaputer  liakage. 


Coaputerized  file  B,0,FD 
siace  1960's.  Hard  copy 
linkage  siace  '30. 


Prograa  data  available 
since  1973. 


Prograa  data  available 
siace  1974. 


Prograa  data  available 
siace  1974. 


Prograa  data  available 

siace  1974. 

Nuaber  served  available 
siace  1979,  liaca  of 
agencies  aad  service  area 
available  since  1978. 

Prograa  data  available 
siace  1976  when  the  pro- 
graa a  tarred. 

Prograa  data  available 
siace  1974. 


Nuaber  served  available 
siace  1977,  liata  of 
agencies  and  service  area 
avaiUble  siace  1974/1975. 

Prograa  lata  available 

siace  1973. 


No-Oaly  aeoaatal  deacba  liakable. 


Yes 


laitially,  yes,  but  VIC  data  subse* 
queatly  aot  retrievable. 


Yes 


Yes 


Ho  -  No  eoaputer  linkage  of  B-O. 


No  -  Oate  of  death  aot  kaowa. 


No  -  No  eoaputer  liakage. 


No  -  No  eoaputer  linkage. 


No  -  No  eoaputer  liakage. 


(eoatiaAi«d) 
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T«bic  IIZ-1  (eeaciauad) 


Status  of  vital  Status  of  Zaelusioa  la 

Stata  statistics  4ata  WIC  data  Historical  Study 


M«v  York 

Morch  Caroliaa 

MortA  Oaiteta 
Ohio 


OlclaAoa 


Oregoa 


Ptaaaylvaaia 


Shod*  lalaad 


SoutH  C^roiiiu 


Souc&  OaiMCa 


TcaaassM 


Texas 


Uca^ 


Vcraoat 


Virsxaia 


Coflputarlssd  3,i)  siaca  Progrsa  data  availabla 

1960's,  FD  1980.    Hard  ciacs  1974. 

copy.    Oata  of  daatb  oa  B 
aad  iadicatiea  oa  0  aad 
record  ia  3.    FD  S£S  sisalac. 

*Coapi»tari2«d  aad  eoapoaita  ?rotraa  data  availabla 
fila  availabla  I9S0-Up-  siaca  1974. 

stata,  1971-KYC 

*Coaputari2ad  aad  liokad 
fila  availabla  at  TUCC  for 
laat  15  yra. 

Ko  coaputarizad  files. 


Mo  -  Mo  coaputar  lialuf*' 


Pre(ra«  data  availabla 
liacc  1974. 


Coaputar  files  aiace  1963. 
Mo  liakat*  available.  Have 
liaked  by  oiae  aad  date  of 
birtk  for  3  years.  35% 
liakase. 

*Caaputeri2ed  3,^,11)  siace 
19 75.    Liaked  by  OB. 


*Coaputerized  3,D,rD  siace 
I960.    Liaked  aad  eoapoaita 
file.    Type  liakafs  uakaotm. 

^Coaputerized  S,0,JD  siace 
60 's.    Liakable  siace  '72. 
B  baa  0  aatcb  iadicater. 
Coapoaite  1974-    Mo  S£S  oa 
FD. 

*Coaputeri2ed  3,0  siace 
1966;  FD  siace  1974. 
Liaked  siace  1976  by  30. 

*Coaputerized  3,0, JO  siace 
1970.  Liaked  by  OB.  Coa- 
poaite 1976-1979. 

^Coaputar  3,0  siace  1960. 
Liaked  tape  to  1972. 

Coaputerized  file  siace 
1980.    Hard  copy  oa  3  cert. 


Coaputerized  B,0  siace 
1964.    FD  siace  1970. 

Coaputerized  3,  1970;  0, 
1956.    Liaked  file 
eoapoaita  siace  1970. 
Type  liokate  uakaowa. 

^Coaputerized  file  3,0,FD 
siace  1955.    Liaked  file 
availabla.    Coaposita  siaca 
1974.    Scpacace  uifaat 
deacb  file  available. 

Caapucerizcd  siace  I960 
3,D.F0.    Siace  1977.  No 
coaposica  liak  uatil  1980. 


Progcaa  data  available 
siace  1975. 

Muaber  served  available 

siace  1979,  lists  of 
afeacies  aad  service  area 
available  siace  1974. 


Muaber  served  available 
siace  1981,  lists  of 
afeacies  aad  service  area 
available  siace  1976. 

Prograa  data  available 
since  1974. 


Prograa  data  available 
siace  1974. 


Pcograa  data  available 
siace  1974. 


Progcaa  data  available 
siace  Oeceaber  1974. 


Prograa  data  available 
siace  1976 

Muaber  served  available 
siace  1977,  list  of 
age&cies  aad  service  area 
available  siace  1974. 

Prograa  data  available 
siace  1974. 

Prograa  data  available 
siace  1976. 


Muaber  servad  available 

siace  1978,  list  of 
ageacics  sad  service 
area  siace  1973. 


Muaber  served  available 
siace  1977,  list  of 
ageocies  aad  service  srea 
available  suice  1975. 


?es 


Tes 


Mo  •  No  eoaputer  liakage. 


Mo  -  Mo  eoaputer  liakage. 


Mo  -  Liaitad  WIC  data  available. 


Initially  yes,  but  excluded  becauae 
vital  statiacics  data  too  czpeasiva. 


Yea 


Yes 


laicially,  yes,  but  data  aever  received. 


Yea 


Mo  -  Mo  eoaputer  Linkage. 


Mo  -  Mo  eoaputer  liakage. 


Yes 


Mo  -  LiaiCed  WIC  data  available. 


Ma  -  No  eoaputer  liakage  of  30. 


(coaciaued) 
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Tabic  III-l  (eeaciaucd) 


Scate 


Status  of  vital 
statlatlcs  data 


Status  of 
VIC  data 


Inclusioa  in 
aistsrical  Study 


Vasiiingtoa  ^eoputcrixed  B,0,rS  since 

1968.  Liaked  by  hard  copy 
but  Mrgsd  file  exist  f roa 
1963. 


Vest  Virgiaia 


Uiscoasia 


Wyoaiat 


*Ce«puteriz«d  8,0  siacc 
1945.    FS  sxacc  1967. 
Liakage  SO  aad  OB.  Cob" 
pesitc  1974-1980. 


*Ce«put«rizcd  B«0,IO  siaee 
1965.    Liakage  available 
aad  eaapesite.    Type  aad 
dates  liak. 

*Coaputeri2ed  B,0,7D  siace 
1978.    Linkable  by  B,0  or 
OB  siace  1978. 


Prograa  data  available 
siace  1974. 


Nuab«r  s«rv«d  available 

siaee  1979,  list  of 
agencies    and  service 
area  available  siace 

1975/1976. 

Muaber  served  available 
siace  1978,  list  of 
ageacics  aad  service  area 

available  siace  1974. 

Prograa  data  available 
siace  1980  when  tbe 
prograa  began. 


Tes 


Ko  •  Liaited  WIC  data  available. 


Me  -  Liaited  VIC  data  available. 


No  -  Series  of  years  toe  short. 


^Indicates  availability  of  coaputerized ,  linked  birth  aad  death  file.    The  syabols  used  la  the  eoluaa  headed 
"Status  of  vital  statistics  data"  are: 


B  s  birth 
0  s  death 
FD  3  fetnl  death 
s  date  of  birth 


TTT^ 


In  all  but  four  States,  the  State  WIC  Agency  staff  provided  the  data 
themselves.  In  the  four  States  (Arizona,  Washington,  Kentucky,  and  New 
York) ,  site  visits  were  made  to  each  to  obtain  the  data  because  staff  time 
was  not  available  for  gathering  the  information. 

Editing  Procedures 

When   the  data  sheets   from  a  State  were  received  at  RTI,   they  were 

logged   in   and   edited  and  followup  telephone  calls  were  made  to  clarify 

ambiguous  or  missing  information.^    Edit  steps  included: 

Assigning  an  ID  number. 

Checking  the  date  the  agency  opened  (and  closed,  if  applicable) 
to  see  that  this  information  agreed  with  the  years  that  one  or 
more  of  the  counties  were  reportedly  served. 

Checking  for  irregularities  in  the  numbers  of  participants  and  in 
the   periods    for   which   agencies   were   to   have  been  operating. 

Checking  the  reported  total  participation  against  the  sum  of  the 
numbers  reported  by  type  of  participants.  At  this  stage,  the 
data  collection  forms  were  keyed  and  a  computer- readable  file 
created. 

WIC  Program  Coverage 

In  only  two  instances  were  the  States  able  to  provide  breakdowns  of 
the  women  participating  in  the  program  for  a  given  period  by  whether  they^ 
were  pregnant,  postpartum,  or  breastfeeding. t  In  one  case  in  which  the 
State  (Kansas)  was  able  to  provide  the  breakdowns,  only  breakdowns  for 
December  1981  were  available.  In  the  other  (Maine),  the  details  of  program 
participation  for  women  were  available  for  1981  for  all  months.  In  no  case 
are  these  breakdowns  available  for  earlier  years. 

In  general,  data  for  a  given  State  cover  the  agencies'  program  histo- 
ries, as  shown  in  Table  III-2,  which  provides  a  summary  of  the  number  of 
counties   served  by  WIC  by  State  by  year  as  determined  from  the  counties 


*Only  five  such  calls  were  necessary.  These  involved  cases  either  of 
large  differences  in  reported  agency  participation  from  one  reporting 
period  to  the  next  or  of  instances  requiring  clarification  of  agency 
names  and  service  areas. 

tStates  are  required  only  to  report  the  aggregate  figures  to  FNS  and  have 
no  mandate  to  maintain  this  level  of  detail  by  agency.  It  had  been  deter- 
mined early  in  that  data  collection  that  the  only  way  to  obtain  these 
breakdowns  was  to  contact  each  local  agency,  and  even  then,  short  of 
individual  record  retrieval,  it  would  not  be  feasible  or  cost-effective. 


III-IO 


Table  III-2 


Muniber  and  Percentage 

of  Counties  Served  by  WIC  by  State  by  Year 

Number  o£ 

SCace 

councies 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

Arizona 

1  A 

0 

12 

1** 

14 

14 

at 

.00 

.36 

1.00 

1. 00 

1.00 

1.00 

1.00 

1.00 

1.00 

uolorado 

OJ 

u 

/ 

10 

3*» 

Jo 

u  1 

% 

.00 

.11 

.11 

.16 

.40 

.54 

.60 

.65 

.65 

Coanecticuc 

5 

2 

/ 

/. 

0 
0 

a 
0 

0 
0 

8 

8 

X 

.25 

.63 

.38 

.38 

1.00 

1.00 

1.00 

1.00 

1.00 

uxscrict  ot 

1 

u 

n 
U 

Q 

n 
0 

u 

n 
U 

0 

0 

1 

Columbia 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

1.00 

Delaware 

3 

0 

3 

3 

3 

3 

3 

3 

3 

3 

.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Florida 

67 

0 

6 

14 

16 

36 

40 

64 

67 

67 

.00 

.09 

.21 

.24 

.54 

.60 

.96 

1.00 

1.00 

.a 
■i^rgia 

159 

2 

27 

30 

87 

157 

156 

157 

157 

157 

.01 

.17 

.19 

.55 

.99 

.98 

.99 

.99 

.99 

Idaho 

44 

0 

I 

10 

23 

35 

36 

38 

-41 

42 

.00 

.02 

.23 

.52 

.30 

.32 

.86 

.93 

.93 

Illinois 

102- 

0 

12 

19 

25 

25 

31 

54 

62 

63 

.00 

.12 

.19 

.25 

.25 

.30 

.53 

.61 

.62 

lowa^ 

99 

0 

1 

1 

41 

85 

39 

96 

97 

98 

.00 

.01 

.01 

.41 

.36 

.90 

.97 

.98 

.99 

Kansas 

105 

0 

10 

10 

14 

21 

21 

24 

30 

34 

X 

.00 

.10 

.10 

.13 

.20 

.20 

.23 

.29 

.32 

Kentucky^ 

120 

0 

21 

26 

42 

88 

114 

116 

117 

119 

m 

.00 

.18 

.22 

.35 

.73 

.95 

.97 

.98 

.99 

Louisiana 

64 

0 

10 

29 

38 

39 

57 

62 

63 

63 

Of 

m 

.00 

.16 

.45 

.59 

.61 

.39 

.97 

.98 

.98 

Maine 

16 

0 

4 

4 

6 

14 

16 

16 

16 

16 

m 

.00 

.25 

.25 

.38 

.38 

1.00 

1. 00 

1.00 

1.00 

(continued) 
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Table  III-2  (continued) 


Number  of 


State 

counties 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

83 

0 

w 

13 

18 

*  W 

41 

48 

WW 

74 

78 

■  w 

79 

9  ^ 

1 

.00 

.16 

.22 

.49 

.58 

.66 

.89 

.94 

.95 

82 

OA 

0 

w 

7 

10 

AW 

12 

27 

51 

56 

w  w 

70 

9  W 

78 

9  W 

X 

.00 

.09 

.12 

.15 

'  .33 

.62 

.68 

.85 

.95 

114 

w 

2 

12 

58 

65 

WW 

74 

86 

WW 

97 

105 

A  WW 

X 

.00 

.02 

.11 

.51 

.57 

.65 

.75 

.85 

.92 

62 

0 

19 

21 

20 

21 

mm  4> 

31 

W  A 

35 

WW 

46 

46 

X 

.00 

.31 

.34 

.32 

.34 

.50 

.56 

.74 

.74 

100 

0 

7 

23 

27 

56 

W  W 

79 

88 

90 

^  w 

94 

X 

.00 

.07 

.23 

.27 

.56 

.79 

.88 

.90 

.94 

36 

0 

w 

W 

18 

20 

«»w 

22 

22 

9mmm 

25 

AW 

30 

WW 

30 

WW 

X 

.00 

.17 

.50 

.56 

.61 

.61 

.69 

.83 

.33 

67 

0 

14 

21 

26 

«iW 

35 

48 

51 

W  A 

66 

67 

X 

.00 

.21 

.31 

.39 

.52 

.72 

.76 

.99 

1.00 

Rhod.^  Is  1  and 

5 

0 

1 

5 

5 

5 

5 

5 

5 

5 

X 

.00 

.20 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

66 

WW 

0 

w 

2 

mm 

2 

w 

16 

AW 

19 

A  7 

53 

WW 

59 

X 

.00 

.03 

.05 

.09 

.12 

.24 

.29 

.80 

.88 

29 

0 

ft 

w 

12 

16 

25 

AW 

25 

AW 

26 

AW 

27 

X 

.00 

.00 

.00 

.41 

.55 

.86 

.86 

.90 

.93 

Washington 

39 

0 

IS 

33 

32 

33 

34 

34 

34 

37 

X 

.00 

-38 

,85 

.82 

.85 

.87 

.87 

.87 

.95 

Total 

1 ,534 

.4 

205 

338 

585 

886 

1,059 

1,188  1 

,311 

1,352 

X 

.00 

.13 

.22 

.39 

.58 

.69 

.77 

.85 

.89 

^County  breakdowns  only  available 

1979-1981 

ISata  not  available  for  first  year  of  operation. 

Statistics  not 

available 

for  part 

of  1976 

due  to 

change 

in  the 

Federal  fiscal 

year 

froa 

July  to  October. 


1978  data  not  available  for  county  breakdowns. 
^County  breakdowns  only  avarilable  1978-1981. 
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Ieported  as  served  by  each  agency  within  a  State.  The  percentage  of 
^unties  served  in  a  State  is  also  shown  to  provide  a  picture  of  program 
overage.    Exceptions  to  coverage  are  also  provided  in  Table  III-2. 

4.      Acquisition  of  Vital  Statistics  Data 

Data  Collection 

To  acquire  the  vital  statistics  data,  each  of  the  States  selected  for 
study  was  first  contacted  by  phone  to  verify  that  the  data  were  available 
for  the  study  years  and  that  RTI  would  be  allowed  to  obtain  a  copy.  The 
data  requested  included  fetal  death  and  matched  birth/ infant  death  files; 
if  a  matched  file  was  not  available,  linkable  birth  and  infant  death  files 
were  sought.* 

Each  State  subsequently  was  sent  a  letter  specifically  requesting  the 
needed  files  and  asking  for  a  firm  price.  In  addition,  an  overview  of  the 
study  and  confidentiality  procedures  were  sent  to  each  State. 

Each  responding  State  was  sent  a  purchase  order  itemizing  the  files 
needed.  The  prices  for  the  files  ranged  from  no  charge  to  $4,200,  result- 
ing in  a  cost  per  county  per  year  as  high  as  $8.54.  Two  States  (Idaho  and 
Kentucky)  performed  their  own  linkage  processing  to  provide  the  required 
linked  data.     Three  States   (Connecticut,  Florida,  and  South  Carolina)  were 

I popped  from  the  study  because  of  nonresponse  or  unavailable  data,  and 
Plaware  and  Oregon  were  excluded  because  of  the  high  price  of  the  data 
Files  (refer  again  to  Table  III-l).  Thus,  data  collection  ended  with  21 
States  providing  vital  statistics  data  at  a  cost  of  $30,704. 

Processing 

The  preliminary  processing  of  the  vital  statistics  files  began  with 
steps  to  ensure  consistency  across  States.  Upon  receipt  of  a  State's  data 
files  (two  or  three  files  per  year  for  up  to  10  years),  backup  copies  were 
made  and  the  file  format  checked  against  the  provided  documentation.  If 
any  inconsistencies  were  discovered,  clarification  was  requested  and  re* 
ceived  from  the  State. t 

Even  though  each  State  maintains  basically  the  same  data  from  the 
birth,  death,  and  fetal  death  certificates,  each  has  its  own  way  of  coding 
and  recording  the  data  variables,  and  in  some  cases  a  State's  format  may 
change  across  years.  Therefore,  the  data  processing  system  design  not  only 
accounted  for  the  data  format  inconsistencies  but  also  allowed  for  effi- 
cient processing.  Specifically,  since  the  vital  statistics  records  for 
each  county  had  to  be  aggregated  for  subsequent  analysis,  the  data  proces- 


*Total  birth  files  were  not  necessary  from  each  State.     Rather,  the  NCHS 
Natality  Data  files  for  each  State  were  used. 

B^wo  States  (Washington  and  Georgia)  had  to  redeliver  files  due  to  incon- 
"sistencies  and/or  unreadability  of  tapes. 
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sing  design  allowed  for  the  aggregate  programs  to  be  written  by  file  type 
only,  thereby  avoiding  a  recheck  of  the  program  mathematics  for  each  indi* 
vidual  State  and  year.  Figure  III-l  presents  the  overall  flow  diagram  of 
the  processing  system  components. 

Not  all  variables  carried  on  the  State  files  were  required  for  analy- 
sis, although  analysis  cross-classification  variables  needed  to  be  con- 
sistent across  all  file  types  (birth,  infant  death,  and  fetal  death). 
Therefore,  the  overall  system  design  included  a  step  for  extracting  and 
recoding  of  State  and  NCHS  variables  into  a  format  common  to  all  file  types 
using  specialized  software  developed  at  the  extraction  step.  The  extrac- 
tion programs  were  customized ,  not  only  to  extract  the  variables  from  the 
proper  locations,  but  also  to  recode  and  compute  variables  based  on  each 
State's  coding  and  recording  conventions.  All  conversions  were  performed 
in  the  extract  program,  so  the  output  file  format  was  consistent  for  the 
aggregate  program. 

Completeness 

Many  of  the  States  did  not  have  data  files  for  all  of  the  study  years. 
In  some  cases,  the  States  did  not  have  fetal  death  files  available  (e.g., 
Michigan),  and  in  other  instances  files  were  missing  for  certain  years.  In 
September  1982,  none  of  the  States  had  1981  matched  birth/ infant  death 
files  available  because  all  1982  infant  deaths  had  not  yet  occurred.  In 
addition,  NCHS  did  not  have  the  1981  Natality  file  ready;  in  fact,  the  1980 
file  was  only  released  in  March  1983.  Table  III-3  provides  a  summary  of 
the  vital  statistics  data  files  available. 

For  States  not  fiilly  cooperating  in  the  NCHS  reporting  system,  a 
50-percent  sample  of  the  birth  certificates  is  coded.  Therefore,  the 
aggregate  program  had  to  multiply  each  cell  count  by  two  to  account  statis- 
tically for  each  birth.  Table  III-4  shows  the  NCHS  birth  file  status  by 
year  for  each  State. 

In  addition  to  incomplete  data  and/or  files,  data  variables  were 
missing.  Table  III-5  summarizes  those  variables  missing  on  the  NCHS  files 
for  the  study  States.* 

In  preparation  for  the  preliminary  analysis  tasks,  four  States  were 
processed  through  the  extraction,  aggregation,  FIPS  coding,  codebook  gene- 


*NCHS  does  not  carry  these  data  for  two  reasons:  (1)  the  data  are  not 
available  from  the  State,  or  (2)  the  State  inferred  the  data.  For  ex- 
ample, Washington  State  law  does  not  allow  the  educational  status  of  the 
mother  to  be  ^on  any  birth  certificate  records;  the  same  applies  for  the 
legitimacy  (marital  status)  variable  from  Michigan.  In  the  case  of  New 
York  City  and  Georgia,  State  law  docs  not  allow  the  legitimacy  variable  to 
be  recorded;  however,  locally  the  data  are  inferred  from  other  variables. 
In  this  case,  the  NCHS  birth  files  do  not  maintain  the  inferred  data,  but 
the  State- supplied  files  provide  a  marital  status  indicator. 
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Extract  Program 

•  Extract  Raw  Data 

•  Recede  Variables 

•  Compute  Variables 

•  Edit  County  Codes 


Aggregate  Program 

Create  County-Level 
Summary  Variables 


Figure  II 1-1.  Flow  diagram  of  vital  statistics  processing  components. 
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Table  III-3 
Vital  Statistics  Data 


State 


Birth 


Infaat  deatii 


Hatched 
birth/ death 


Fetal  death 


Arizoaa  1974-1979  1974-1979* 

Colorado 

District  of 
Columbia 

Georgia  1974-1981 

Idaho 

Illinois 

Iowa  1972-1981  1972-1981 

Kansas 

Kentucky 

Louisiazia 

Maine  1980-1981 
Michigan 

Minnesota  1977-1980  1977-1980 

Mississippi 

Missouri 

New  York  .  1972-1980 

New  York 
City 

North  Carolina    1968-1981  1968-1981 

Pennsylvania 

Rhode  Island 

South  Dakota 
Utah 


Washington 

Wisconsin 

NCHS 


1972-1981 


1972-1979 


1980 
1977-1980 
1972-1980 

1974-  1979 
1972-1981 

1975-  1980 

1972-1981 
1972-1981 

1976-  1980 
1972-1980 
1972-1980 
1972-1976 

1975-  1980 
1972-1981 
1972-1980 
1972-1981 

1968-1979 
1972-1980 

1976-  1980 

1972-1980 
1972-1981 

1972-1981 

1972-1981 


1970-1981 

1975-  1980 
1977-1981 

1972-1981 
1972-1981 
1972-1981 
1972-1981 
1972-1981 
1972-1981 

1976-  1979 
1968-1980 


1975-  1980 
1972-1981 
1972-1981 
1972-1981 

1968-1981 
1972-1980 

1976-  1980 

1972-1981 
1972-1981 
1972-1981 


^Link  file  virh  birth/death  certificate  and  dates  of  birth  and  death. 
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Table  III-4 
NCHS  Birth  File 


^  State 

i. 

1972 

1973 

1974 

1975  1976 

1977 

1978 

1979 

Arizona 

X 

X 

X 

X  X 

X. 

X 

X 

Colorado 

X 

District  of 
Columbia 

X 

X 

X 

X  X 

X 

X 

X 

Georgia 

X 

X 

'  X 

X  X 

X 

X 

X 

Idaho 

X 

X 

X 

X  X 

Illinois 

X 

X 

Iowa 

X 

X 

Kansas 

X 

X 

Kentucky 

X 

X 

X 

X 

Louisiana 

X 

X 

X 

Maine 

• 

Hi,chigan 
W 

X 

Minnesota 

X 

X 

X 

X 

Mississippi 

X 

X 

X 

X  X 

X 

X 

Missouri 

New  York 

X 

- 

New  York  City 

X 

X 

X 

X  X 

North  Carolina 

X 

X 

X 

Pennsylvania 

X 

X 

X 

X  X 

X 

X 

Rhode  Island 

South  Dakota 

X 

X 

X 

X  X 

X 

X 

X 

Utah 

X 

X 

X 

X  X 

X 

Washington 

X 

X 

X 

X  X 

.  X 

l^lsconsin 

X 

X 

X 

X  =  50%  Sample. 
Blank  space  under 
birth  records  for 

each 
the 

year  are 
State. 

the  years 

for  which  NCHS 

has  100 

percent 
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Table  III-5 


NCHS  Birth  File:    Tears  of  Missing  Data  by  State 
for  the  Following  WIC  Study  Variables 

State 

MEDUCAT 

MDOLF. 

MDOLMP  MMONCARE 

MVISTS 

CLEGIT 

District  of 
Columbia 

72 

72 

Georgia 

72 

72,73 

72  72 

72 

72-79 

Idaho 

72-77 

72-77 

72-77  72-77 

72-77 

72-77 

Louisiana 

72-79 

Michigan 

78-79 

New  York 

72-75 

72-79 

Pennsylvania 

72-75 

72-77 

72-77  72-77 

72-77 

Washington 

72-79 

Wisconsin 

72-77 

MEDUCAT  =  Mother's  Education 

MDOLLB  =  Date  of  last  live  birth 

MDOLF  =  Date  of  last  fetal  death 

MDOLMP  =  Date  of  last  menstrual  period 

MMONCARE  =  Month  prenatal  care  began 

MVISITS  =  Number  of  prenatal  visits 

CLEGIT  '  Legitimary  of  child  (recode  of  marital  status) 


ration,  and  file  delivery  steps.  This  permitted  analysis  of  data  inconsis- 
tencies (e.g.,  North  Carolina  does  not  provide  mother's  race;  therefore, 
infant's  race  had  to  be  used  for  the  birth/ infant  death  and  fetal  death 
data);  for  the  preliminary  aggregate  files,  adjustments  were  made  to  accom- 
modate these  special  cases,  and  additional  adjustments  were  made  in  the 
final  analysis  file. 

5 .      Acquisition  of  Census  and  Area  Resource  File  Data 

In  addition  to  vital  statistics  and  WIC  program  data.  Census  and  Area 
Resource  File  tapes  were  used  as  sources  of  population  and  income  data  and 
other  supporting  information  for  the  years  1970  to  1980.  RTI  had  previous- 
ly purchased  1970  and  1980  U.S.   Census  tapes  for  general  use  and  for  this 
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project  purchased  August  1978  and  August  1982  Bureau  of  Health  Professioas 
^Bsa  Resource  File  (ART)  tapes  from  the  U.S.  Department  of  Health  and  Human 
VPrvices/Health  Resources  and  Services  Administration. 


Census  population  and  income  data  were  read  from  1970  Second  and 
Fourth  Count  Tapes  and  1980  Summary  Tapes  STFIA  and  STTSA.  The  ART  tapes 
were  used  to  obtain  birth,  fetal  death,  and  infant  death  data  for  several 
years  of  the  1970-1980  decade;  population  data  for  1970  and  1975;  AFDC  and 
other  assistance  data;  and  other  items  such  as  county  urbanization  codes, 
county  elevation  in  feet,  FIPS  codes  of  contiguous  coimties,  and  hospital 
"information.  Unpublished  distributions  of  duration  of  pregnancy  were 
obtained  from  NCHS  for  use  with  birth  and  fetal  death  data  to  estimate 
total  women  pregnant  during  each  year. 

From  these  data,  counts  or  estimates  of  pregnant  women  for  all  of  the 
years  of  the  1970-1980  decade  were  developed.  A  listing  and  format  of  the 
Census  and  ARF  derived  data  and  explanations  of  the  computations  that  were 
used  to  develop  synthetic  data  where  necessary  are  included  as  part  of  the 
data  file  documentation. 

6.  Conclusions 

Table  III-6  provides  a  summary  of  the  data  files  available  for  use  in 
the  Historical  Study  analysis.     The  years  of  data  availability  are  given 

•r  the  21  States  that  provided  both  WIC  program  data  and  vital  statistics 

da.     This  list  of  21  is  further  reduced  if  the  WIC  data,  matched  birth/ 

infant  death  data,  and  fetal  death  data  are  considered  essential  across  all 
years  of  interest. 

C.      DEFINITION  OF  VARIABLES 

1.  Overview 

This  section  lists  and  defines  the  variables  included  in  this  study  of 
the  relationship  between  participation  by  women  in  the  WIC  program  during 
pregnancy  and  perinatal  outcome.  The  specific  outcome  or  dependent  vari- 
ables are  discussed  first,  followed  by  a  discussion  of  the  independent 
variables . 

2.  Dependent  Variables 

The  outcome  variables  were  those  that  could  be  derived  from  the  birth 
and  death  certificates  for  each  year  1972  through  1980  for  each  of  the  U.S. 
counties  included  in  the  study.     The  principal  outcome  variables  were: 

Mean  birthweight  in  grams. 
Percent  of  births  less  than  1,501  grams. 
Percent  of  births  less  than  2,501  grams. 
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Sunmiary  of  Data  Available 
for  the  Historical  Study 


State 

Years  of 
program^ 
coverage 

Years  of 
wIC  data 
availability 

Years  of 
matched 
Dirth/  inxant 
death  data 

Years  of 
xetai  deatn 
data 

Arizona 

1974-1981 

1974-1981 

1974-1980 

1970-1981 

Colorado 

1974-1981 

13 / 7 -IrOU 

District  of 
Columbia 

1981 

^  no  'J 

19oI 

1972-19oO 

Georgia 

'  1973-1981 

(1979-1981) 

1974-1979 

1972-1981 

Idaho 

1974-1981 

1974-1981 

1972-1981 

1972-1981 

Illinois 

1974-1981 

1974-1981 

1975-1980 

1972-1981 

Iowa 

1974-1981 

(1975-1981) 

1972-1980 

1972-1981 

Kansas 

1974-1981 

1974-1981 

1972-1981 

1972-1981 

Kentucky 

1974-1981 

1974-1981 

1972-1981 

1972-1983 

Louisiana 

1974-1981 

1974-1981 

1976-1980 

1976-1979 

Maine 

1974-1981 

1974-1981 

1972-1980 

1968-1980 

Michigan 

1974-1981 

(1975-1981) 

1972-1980 

None 

Mississippi 

1974-1981 

(1975-1981) 

1975-1980 

1975-1980 

Missouri 

1974-1981 

(1974-77,1979-81)  1972-1981 

1972-1981 

New  York 

1974-1981 

1974-1981 

1972-1980 

1972-1981 

North  Carolina 

1974-1981 

1974-1981 

1968-1979 

1968-1981 

Pennsylvania 

1974-1981 

1974-1981 

1972-1980 

1972-1980 

Rhode  Island 

1974-1981 

1974-1981 

1976-1980 

1976-1980 

South  Dakota 

1974-1981 

(1978-1981) 

1972-1980 

None 

Utah 

1976-1981 

1976-1981 

1972-198r 

1972-1981 

Washington 

1974-1981 

1974-1981 

1972-1981 

1972-1981 

Note:    Years  in  parentheses  indicated  incomplete  data  availability.  Birth 
data  are  available  for  all  States  for  the  years  1972-1980. 

^ears  in  which  one  or  more  counties  reported  as  being  served. 
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Mean  duration  of  gestation  in  weeks. 

Percent  of  births  with  duration  of  gestation  less  than  33  weeks. 

Percent  of  births  with  duration  of  gestation  less  than  37  weeks. 

Fetal  deaths  at  or  over  28  weeks  duration  of  gestation  per  1,000 
live  births. 

Early  neonatal  deaths  (0  to  6  days)  per  1,000  live  births. 

Total   neonatal    deaths    (0    to    27    days)    per    1,000    live  births. 

Postneonatal    deaths    (28    to   364   days)    per    1,000    live  births. 

Percent  of  live  births  for  which  mother  registered  for  prenatal 
care  in  the  first  trimester  of  pregnancy. 

Percent  of  live  births  for  which  mother  had  inadequate  prenatal 
care. 

The  definition  of  inadequate  prenatal  care  used  an  algorithm  taken 
from  Gortmaker  (1979)  and  Kessner  et  al.  (1973).  It  is  based  on  number  of 
visits  for  prenatal  care  and  duration  of  gestation  as  follows: 

Adequacy  of  Prenatal  Care  Index 


Number  of 

Gestation 

prenatal  care 

Code 

in  weeks 

visits 

Inadequate 

17-21 

0 

22-29 

<1 

30-31 

<2 

32-33 

<3 

>34 

<4 

Missing 

"o 

Adequate 

17-21 

>1 

,  22-29 

>2 

30-31 

>3 

32-33 

>4 

>34 

>5 

Missing 

>5 

Missing 

Missing 

1-4 

Any  number 

.  Missing 
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While  earlier  studies  used  the  trichotomy  of  inadequate,  intermediate, 
and  adequate  prenatal  care,  their  results  suggested  that  the  only  appre- 
ciable difference  in  outcome  was  for  those  who  had  inadequate  numbers  of 
visits  versus  the  two  other  groups.  This  study  therefore  used  the  dichot- 
omy of  indadequate  prenatal  care  versus  others.  For  both  indices  of  pre- 
natal care,  the  denominator  included  only  women  for  whom  valid  numerator 
data  were  available.  (This  was  applied  as  a  general  rule  throughout  the 
analysis.)  / 

3.      Independent  Variables 

The  independent  variables  are  county,  year,  and  a  combined  WIC  and 
CSFP  penetration  index. 

WIC  Penetration  Index 

The  WIC  penetration  index  is  defined  simply  as  the  ratio  of  the  number 
of  pregnant  women  who  were  newly  certified  for  WIC  program  participation  in 
a  given  county  during  a  given  year  to  the  total  number  of  pregnant  women  in 
the  same  county  during  the  same  year  who  were  eligible  for  the  WIC  programs 
(i.e.,  who  would  have  been  certified  to  participate  had  they  applied). 
Because  neither  the  numerator  nor  the  denominator  of  this  ratio  is  known 
exactly,  they  had  to  be  estimated. 

What  was  known  for  the  WIC  program  was  period  prevalence,  or  the 
number  of  women  being  served  during  any  1  month,  whether  newly  or  previ- 
ously enrolled.  Moreover,  the  count  included  postpartum  as  well  as  preg- 
nant women  because  the  program's  administrative  requirements  were  that  the 
total  number  of  women  in  any  one  WIC  agency  or  program  receiving  benefits 
during  that  month  were  to  be  reported,  whether  they  were  pregnant  or  post- 
partum. 

Despite  the  failure  of  the  WIC  program  service  data  to  provide  di- 
rectly the  requisite  county  measures  of  incidence  of  participation— i.e. , 
counts  of  new  participants  during  the  years  of  interest— the  available 
prevalence  counts  provided  the  basic  data  for  estimating  the  numerator  of 
the  WIC  penetration  index. 

First,  counts  of  women  enrolled  in  WIC  agencies  serving  more  than  one 
county  were  allocated  to  each  county  in  proportion  to  the  number  of  women 
15  to  44  years  of  age  in  families  in  the  county  with  income  below  195 
percent  of  the  poverty  level.  The  number  of  women  registered  for  service 
in  each  county  at  any  time  during  four  1-month  periods  in  each  year  (March, 
June,  September,  and  December)  were  then  averaged.  Third,  these  total 
prevalence  counts  were  adjusted  for  duration  of  prepartum  and  postpartum 
service.  To  do  so,  it  was  assumed  that  enrolled  pregnant  women  receive  an 
average  of  5  months  of  prepartum  and  3  months  of  postpartum  WIC  benefits 
and  that  an  incremental  recruitment  of  some  10  percent  additional  women 
postpartum  receive  on  average  6  months  of  benefits.  With  these  assump- 
tions, the  estimated  monthly  prevalence  of  pregnant  women  receiving  WIC 
benefits  reduces  to  0.3676  of  the  average  total  count  of  women  served  per 
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month.     Since  an  average  of  one-fifth  of  the  prevalent  count  of  pregnant 
omen   would    be    newly   certified   participants    each  month,    the  estimated 
ual  incidence  of  pregnant  women  in  each  county  (i.e.,  the  desired  numer- 
ator of  the  WIC  penetration  index)  was  computed  to  be  12/5  x  0.3676  x  q, 
where  n  is  the  average  monthly  count  of  total  women  served. 


The  denominator  of  the  WIC  penetration  index,  the  number  of  eligible 
pregnant  women,  was  estimated  from  the  United  States  Census  and  vital 
statistics  records  by  calculating  the  proportion  of  child-bearing-age  women 
in  families  with  incomes  under  195  percent  of  poverty  level  (the  upper 
limit  for  WIC  eligibility  during  the  period  covered  by  this  evaluation)  and 
multiplying  that  proportion,  for  each  year  and  within  each  county,  by  the 
total  number  of  births . 

Estimates  of  penetration  of  the  WIC  program  assume  no  systematic 
variation  in  either  the  proportion  of  pregnant  women  served  or  the  average 
duration  of  service  during  pregnancy  and  postpartum.^ 

On  the  other  hand,  random  variation  in  prepartum  and  postpartum  ser- 
vice would  tend  to  lower  the  statistical  significance  of  relationships. 
The  assuo^tions  are  therefore  inherently  conservative:  they  lead  to  under- 
estimation and  not  overestimation  of  relationships  of  WIC  service  with 
outcome.  With  more  precisely  measured  penetration,  estimated  relationships 
should  be  of  greater  magnitude  and  of  more  significance. 


m 


Systematic  errors  in  the  estimates  of  the  proportion  of  pregnant  women 
erved  and  the  length  of  service  prepartum  and  postpartum  directly  affect 
the  magnitude  of  estimated  program  outcome  effects,  but  not  statistical 
significance.  Thus,  if  estimates  are  wrong  on  the  average  duration  of  WIC 
services  in  pregnancy  or  the  proportion  of  women  served  who  were  postpar- 
tum, the  estimated  effects  will  be  proportionately  in  error  (if  service  in 
pregnancy  was  actually  longer  or  the  proportion  of  postpartum  service  was 
actually  greater  than  predicated,  estimates  of  effect  would  be  low,  and 
vice  versa) . 

CSTP  Penetration  Index 

Counts  of  CSF?  participants  were  obtained  from  administrative  data 
sent  to  FNS,  and  subsequently  issued  by  FNS  as  monthly  reports.  Yearly 
estimates  of  service  were  derived  from  the  numbers  of  women  served  during 
the  same  4  calendar  months  used  to  estimate  WIC  penetration.  CSF?  partici- 
pation data  were  already  aggregated  by  county,  so  the  allocation  procedure 
used  for  multicounty  WIC  agencies  was  unnecessary.  Participation  by  women, 
infants,  or  children  were  not  specified  separately.  Therefore,  the  nation- 
wide ratio  of  women  among  all  CSFP  participants   for  each  separate  month 


*An  example  of  systematic  variation  would  be  if  birthweights  were  higher  in 
WIC  programs  which  served  a  lower  proportion  of  pregnant  women.  Such 
relationships,  while  possible,  are  implausible. 


III-23 


(around  20  percent  over  the  study  period)  was  used  in  all  counties  to  esti* 
mate  the  number  of  participating,  women. ^  For  December  1979  through 
September  1980,  the  actual  number  of  participating  women  was  known  and 
therefore  was  used.  The  number  of  counties  with  CSF?  declined  during  the 
study  period,  from  a  maximum  of  165  in  1972  to  only  12  in  1980. 

CSFP  and  VIC  penetration  rates  were  computed  using  the  same  algorithm. 
In  the  final  computation  of  these  rates,  both  WIC  and  CSFP  participation 
were  lagged  3  months  forward  so  that  service  to  the  pregnant  women  was  more 
closely  associated  with  the  date  of  the  delivery  of  her  child.  Penetration 
for  WIC  and  CSF?  by  county  by  year  were  summed  to  form  a  single  index, 
combined  WIC  and  CSFP  penetration.  The  presence  of  either  WIC  or  CSFP  in  a 
county  was  also  incorporated  into  a  single  binary  variable. 


D.  ANALYTIC  METHODS 
1.      The  Model 


A  regression  model  was  used  to  estimate  the  effect  of  WIC  penetration. 
The  dependent  variables  were  indices  of  prenatal  care,  duration  of  gesta- 
tion, birthweight,  and  fetal  and  infant  mortality  for  each  county  and  year. 
The  independent  variables  were  a  set  of  indicator  variables  representing 
county  effects,  a  set  of  indicator  variables  representing  time  effects,  and 
a  continuous  independent  variable,  the  WIC  penetration  rate  for  each  county 
and  year.    The  model  can  thus  be  written  as 

y. .  s  M  +  C.  +  T.  +  pw. .  +  s. . 


where 


y.  .  =  the  value  of  the  dependent  variable  (e.g.  mean  birthweight)  for 


the  ith  county  in  the  jth  time  period 


|j  =  an  overall  effect  which  reflects  the  mean  level  of  the  dependent 
variable  over  all  counties  and  time  periods 

C^  =  the  effect  of  the  ith  county  on  the  dependent  variable 

T^    =  the  effect  of  the  jth  time  period  on  the  dependent  variable 

p  -  the  regression  weight  associated  with  the  WIC  penetration  rate 

W.  .   =  the  WIC  penetration  rate   for  the  ith  county  in  the  jth  time 
period 

s. .  -  the  unexplained  residual  or  error  associated  with  the  ith  county 


in  the  jth  time  period. 


*Any  variation  from  a  constant  proportion  across  counties  would  tend  to 
weaken  estimates  between  WIC  participation  and  outcome  and  again,  is 
inherently  conservative. 
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^  The  model  assumes  three  sources  of  variation  for  the  dependent  vari- 
Ible:  county,  time,  and  WIC  penetration  rate.  Three  major  hypotheses  can 
^e  tested: 

C^,  the  county  effects,  are  all  equal 
T^ ,  the  time  effects ,  are  all  equal 
P  =  0. 

The  statistical  hypothesis  of  primary  interest  is  the  last  one,  0  =  0. 
Because  of  wide  variation  in  most  dependent  variables  across  counties  and 
time,  it  would  be  expected  that  both  of  these  sources  of  variation  in  the 
dependent  variable  would  be  highly  significant.  In  fact,  this  was  the 
case.  The  important  question  is  whether  0,  the  regression  parameter  asso- 
ciated with  WIC  penetration  is  significantly  different  from  zero  after 
being  adjusted  for  the  effects  of  county  and  time. 

Counties  vary  enormously  in  population  as  well  as  in  levels  of  pover- 
ty. The  contribution  of  each  county  was  thus  weighted  both  by  the  number 
of  births  and  the  relative  poverty  of  its  inhabitants.  Each  county's 
contribution  was  weighted  by  the  square  root  of  the  number  of  births  in 
1976,  the  midpoint  of  the  series,  and  by  the  proportion  of  families  in- 
cluding women  aged  15  to  44  with  incomes  under  195  percent  of  the  poverty 
level  in  1976.  Weighting  by  the  square  root  of  the  number  of  births, 
|»ther  than  the  number  of  births ,  was  meant  to  give  more  weight  to  larger 
Hdunties,  but  not  so  much  that  the  contribution  of  small  counties  was 
overwhelmed. 


A  complication  of  analyzing  pooled,  cross-sectional,  and  time-series 
data  is  that  the  errors  may  not  be  independently  distributed  within  a 
county  across  time,  although  the  errors  across  counties  are  assumed  to  be 
independent.     That  is,  for  any  i  (county),  the  ^    '  ^  ^7  correlated. 

The  weighted  least  squares  estimate  of  0,  the  WIC  penetration  parameter,  is 
an  unbiased  estimate  even  in  the  presence  of  autocorrelated  errors.  How- 
ever, the  error  sum  of  squares  is  usually  underestimated  so  that  the  F  ra- 
tio is  biased  upwards  and  results  in  an  overstatement  of  significance.  In 
order  to  generate  a  proper  test  of  significance,  it  was  decided  that  for 
each  analysis  where  0  was  significant  at  the  .10  level,  the  autocorrela- 
tions among  the  errors  would  be  estimated  and  be  used  to  reestimate  0  and 
properly  test  for  its  statistical  significance.  The  analytical  approach 
(Kenny,  1984)  assumed  that  the  errors  within  each  county  could  be  accounted 
for  by  a  first  order  auto regressive  model:     £..=pe.   .  ^  +5..,  where  p  is 

the  autocorrelation  between  the  €..th  and  z.   .  ,th  errors,   and  6..   is  a 

normally  and  independently  distributed  error  with  constant  variance  across 
time  and  counties.  The  residuals  from  the  weighted  least  squares  fit  were 
used  to  estimate  p.     The  dependent  variable  y^^  was  then  transformed  into 

17..  -  py.    .nt    and   the  WIC  penetration  rate  was   transformed   into  W.  .  - 
W         .     The  model  was   rerun  with  these  transformed  independent  and  de- 
pendent  variables  so  that  3  could  be  re-estimated  and  properly  tested  for 
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statistical  significance.  Note  that  when  p  is  small,  the  transformation 
has  little  effect  on  either  the  WIC  penetration  rate  or  the  dependent 
variable. 

2.      Sample  Size  Limitations 

The  availability  of  the  data  elements  'required  for  this  study  are 
described  by  State  in  Table  III-'7.  The  subsequent  analyses  included  those 
States  with  data  in  relatively  easily  accessible  form.  Since  this  study 
has  no  precedent,  the  parameters  that  would  have  allowed  formal  power 
analysis,  in  order  to  judge  necessary  sample  size,  did  not  exist.  To 
calculate  required  study  sample  size,  both  estimates  of  the  size  of  the 
program  effects  that  would  be  reasonable  and  worthwhile  and  of  the  vari- 
ability of  outcomes  are  necessary.  Estimates  of  variability  were  not 
available.  Therefore,  there  was  only  weak  justification  in  expending  the 
considerable  time  and  resources  to  gather  data  from  States  with  less  easy 
access  in  order  to  increase  the  sample  size. 

Data  from  five  States  (Georgia,  Louisiana,  Michigan,  Mississippi,  and 
South  Dakota)  have  been  analyzed  separately  because  WIC  and  CSF?  service 
data  for  these  States  were  available  for  some,  but  not  all,  years  under 
study.  For  five  important  outcomes  (fetal  death  rate,  rate  of  preterm 
delivery,  mean  duration  of  gestation,  mean  birthweight,  and  neonatal  death 
^ate) ,  VIC  penetration  has  been  related  to  outcome  within  each  State  as 
independent  tests  of  overall  results.  These  analyses  are  presented  in 
Volume  IV,  Appendix  III-D. 

Data  on  fetal  death  were  available  for  four  of  these  States.  To  get 
the  best  possible  estimate  of  WIC  program  effect  on  fetal  death,  a  method 
has  been  developed  for  combining  the  results  for  these  four  States  with 
those  of  States  with  complete  data  in  a  single  analysis. 

There  were  71  counties  with  fewer  than  50  births  in  1976,  the  midpoint 
of  the  series.  These  were  excluded  from  analysis  in  order  to  increase  the 
stability  of  estimates,  since  chance  variation  increases  as  the  number  of 
births  decreases.  Multiple  births  were  included  in  the  county  level  anal- 
yses, as  well  as  births  of  "other"  races,  of  unknown  race,  and  with  unknown 
maternal  education.  Analyses  for  subgroups  stratified  by  maternal  educa- 
tion and  race  were  limited  to  singleton  white  or  black  births,  in  which  the 
mother's  education  was  known. 

The  number  of  counties  included  in  the  analyses  of  different  dependent 
variables  differ  according  to  the  availability  of  outcome  data.  The  re- 
gression analysis  required  complete  data  for  the  entire  time  series.  For 
some  States  (Arizona,  Colorado,  Illinois,  Kansas,  Maine,  Rhode  Island, 
Utah)  and  New  York  City,  data  on  infant  death  were  either  unavailable  for 
the  entire  period  or  the  data  acquired  from  the  State  (Kansas,  Utah,  and 
New  York  City)  differed  markedly  from  the  rates  reported  by  the  NCHS.  The 
analyses  of  infant  mortality  thus  include  the  smallest  number  of  counties 
(a=382) .  Birthweight  was  available  for  all  counties  with  complete  penetra- 
tion data  (n'888).     Pennsylvania,  Washington,  and  the  District  of  Columbia 
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were  not  included  in  the  subgroup  analyses  because  maternal  education  was 
not  available  on  the  birth  certificates. 

3.  Estimation  of  WIC  Effects 

The  estimated  regression  weight  3  measures  the  amount  of  change  in  the 
dependent  variable  associated  with  a  1-percent  increase  in  the  WIC  penetra- 
tion rate.  The  effect,  of  increasing  the  WIC  penetration  rate  from  0  to 
39  percent  ^(the  average  1980  WIC  penetration  rate)  is  estimated  for  an 
outcome  as  (3  x  39.  This  estimated  effect  of  going  from  zero  to  the  average 
1980  WIC  penetration  is  one  of  .the  effect  parameters  presented  in  the 
statistical  tables  of  results  in  this  chapter.  The  effect  of  WIC  penetra- 
tion stated  in  this  way  is  considered  easier  to  interpret  at  first  glance 
than  the  estimated  regression  parameter  itself.  A  second  estimate  of  the 
effect  of  the  WIC  program  is  also  presented  in  the  tables  under  the  assump- 
tion that  the  entire  county  level  effect  at  100  percent  WIC  penetration  is 
contributed  only  by  WIC  recipients  and  accrues  entirely  to  them.  It  is 
reasonable  to  assume  that  the  effects  of  WIC  during  the  period  under  study 
were  exhibited  only  by  those  women  who  received  WIC  benefits.  This  anal- 
ysis estimates  how  large  the  effect  would  have  been  if  it  is  confined  to 
WIC  participants.  Further  justification  for  this  estimate  is  given  in 
Appendix  II I -E  of  Volume  IV. 

In  addition  to  analyses  of  the  relationship  of  WIC  program  penetration 
to  each  of  the  outcome  variables,  several  composite  outcome  variables  were 
created  and  analyzed.  Thus,  WIC  penetration  was  also  related  to  the  rate 
of  birthweight  under  2,501  grams  among  births  at  less  than  37  weeks  dura- 
tion and  more  than  37  weeks  duration,  since  the  WIC  program  should  have 
greater  effect  on  the  frequency  of  low  birthweight  among  term  births,  a 
function  of  decelerated  fetal  growth,  than  on  the  frequency  of  low  birth- 
weight among  preterm  births.  The  latter  reflects  not  only  fetal  growth 
retardation,  but  preterm  delivery,  which  is  likely  to  be  less  responsive 
than  fetal  growth  retardation  to  the  nutritional  components  of  the  WIC 
program.  Rates  of  neonatal  mortality  were  also  assessed  separately  among 
infants  of  different  birthweight  (less  than  1501  g,  1501-2500  g,  greater 
than  2500  g) .  The  hypothesis  was  that  if  the  WIC  program  did  affect  neo- 
uatal  mortality,  the  effect  would  be  mediated  by  increased  birthweight,  and 
that  effects  on  mortality  within  birthweight  strata  would  therefore  be 
smaller  than  the  overall  effect.  These  analyses  were  not  done  for  sub- 
groups of  births,  stratified  by  maternal  race  and  education,  but  only  among 
all  births  in  each  county,  given  the  reduced  number  of  births  in  each  of 
the  analyses.  / 

4.  Subjgroup  Analyses 

WIC  is  targeted  at  low- income  women  who  are  judged  to  be  at  nutri- 
tional risk.  Analysis  at  the  county  level  estimates  average  benefits  for 
the  entire  population  of  the  county.  A  more  sensitive  analysis  would  be  to 
estimate  program  effects  for  subgroups  of  mothers  more  likely  to  have  been 
enrolled  in,  and  responsive  to,  the  program.  Therefore,  the  effects  of  WIC 
were  estimated  on  four  groups  of  births,  defined  by  maternal  race  (white 
and   black)    and   years    of   education    (fewer   than   12  years   and   12  or  more 
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years).  Maternal  race  and  education  are  known  from  birth  certificates,  but 
income  and  nutritional  status  are  not. 

'  These  subgroup  analyses  are  of  some  help  in  judging  whether  there  was 
confounding  of  the  effects  of  the  WIC  program  by  health  care.  While  some 
improvements  in  health  care,  such  as  the  Maternal  and  Infant  Care  Projects 
(MIC),  are  targeted  at  poor  women  also  eligible  for  the  VIC  program,  these 
programs  have  served  limited  numbers  of  women.  The  greatest  changes  in 
perinatal  health  have  followed  from  improved  services  around  the  time  of 
birth  (monitoring,  transport,  regionalization  of  services,  intensive  neo- 
natal care,  etc.).  These  are  services  available  to  the  entire  community, 
and  if  past  history  is  a  reasonable  guide,  they  are  more  likely  to  be  used 
by  the  more  educated  and  affluent  than  the  less  educated  and  the  poor. 
Thus,  if  the  relationships  between  WIC  penetration  and  perinatal  outcome 
are  greater  among  the  less  educated  and  blacks,  confounding  by  health  care 
is  less  likely  than  if  associations  are  greater  among  whites-  or  the  more 
educated . 


The  subgroup  analyses  are  limited  to  singleton  births .  Only  counties 
with  more  than  50  births  in  1976  of  the  particular  subgroup  under  study 
were  included  in  each  analysis.  The  number  of  counties  included  in  each  of 
the  subgroup  analyses  was  thus  reduced,  particularly  for  blacks.  Wliile  the 
outcomes  are  specific  to  each  particular  subgroup,  the  estimate  of  WIC 
penetration  is  still  that  for  the  total  county  population. 

E.  RESULTS 

K .      WIC  Penetration  and  Presence 

The  average  estimated  rates  of  penetration  for  WIC  and  CSFP  for  the 
years  under  study  are  presented  in  Table  III-8.     From  1972  to  1980,  the 

Table  III-8 

Penetration  due  to  WIC  and  CSFP  by  Year 

Percent 

WIC  CSFP  Total  of  total  penetration 


Year 

penetration 

penetration 

penetration 

due  to  CSFP 

1972 

0.00 

0.03 

0.03 

100 

1973 

0.00 

0.03 

0.03 

100 

1974 

0.02 

0.02 

0.04 

68 

1975 

0.06 

0.02 

0,08 

25 

1976 

0.06 

0.02 

0.08 

20 

1977 

0.13 

0.01 

0.14 

6 

|1978 

0.19 

0.01 

0,20 

4 

".979 

0.24 

0.01 

0.25 

0.3 

1980 

0.38 

0.01 

0.39 

0.2 

III-29 


susmed  penetration  of  WIC  and  CSTP  rose  from  3  percent  of  the  eligible 
population  (or  about  1  percent  of  all  births)  to  nearly  40  percent  of  the 
eligible  population  (or  about  13  percent  of  all  births). 

In  addition  to  the  15  States  included  in  the  central  analysis,  there 
were  5  States  for  which  counts  of  women  served  by  the  WIC  program  were 
missing  for  some  years,  but  in  which  it  was  known  if  a  VIC  program  existed 
in  a  county  during  all  years  of  study.  Two  independent  variables  were  used 
initially,  WIC  presence  in  a  county,  for  all  20  States,  and  WIC  penetration 
for  the  15  States  in  which  counts  of  women  served  were  available  for  all 
years.  While  all  the  relationships  of  outcome  with  presence  of  WIC  were  in 
the  same  direction  as  were  those  for  penetration,  they  were  of  lower  magni- 
tude, and  none  approached  statistical  significance.  It  became  obvious  that 
the  presence  variable  accounted  for  far  less  variance  in  outcome  than  did 
penetration,  and  subsequent  analyses  were  therefore  limited  to  those  of  WIC 
penetration,  including  all  that  will  be  reported  in  the  body  of  this  re- 
port. Consequently,  most  of  the  analyses  concentrated  on  those  15  States 
with  complete  data  for  making  both  WIC  penetration  estimates  and  outcome 
estimates  at  the  county  level  for  all  9  years. 

2.      Change  in  Outcome  Over  Time 

The  period  of  this  study  was  one  of  improvement  in  perinatal  outcome 
in  this  country.  Although  not  the  central  issue  to  which  this  study  is 
addressed,  it  is  of  interest  to  present  some  information  on  the  changes 
that  occurred  in  the  15  States  in  the  central  analyses  of  the  study.  Means 
for  all  dependent  variables  under  study  over  the  course  of  these  9  years 
are  presented  in  Table  111-9.  The  county  means  are  across  all  available 
counties,  and  because  they  were  derived  from  our  central  analyses,  they  are 
also  weighted  by  the  square  root  of  the  number  of  births  in  the  county  in 
1976.  (The  means  weighted  by  number  of  births,  i.e.  the  population  means, 
are  nearly  identical.) 

These  changes  over  time  are  the  background  against  which  the  effects 
of  the  WIC  program  are  estimated.  While  these  changes  are,  in  part,  a 
function  of  the  effects  of  the  WIC  program,  the  contribution  of  WIC  is  a 
small  component  of  most  of  these  changes,  because  even  in  the  last  year  of 
study  only  about  13  percent  of  all  births  were  to  mothers  enrolled  in  the 
WIC  program;  as  late  as  1976,  under  3  percent  of  all  births  were  to  women 
enrolled  in  the  program.  Rather,  the  data  are  presented  to  show  how  great 
the  changes  were  over  this  period  and  the  concurrent  necessity  to  account 
for  change  over  time  in  any  attempt  to  estimate  the  effects  of  the  WIC 
program.  Clearly,  many  other  things  were  concurrently  influencing  peri- 
natal outcome  in  these  States.  Another  reason  for  close  attention  to  these 
data  is  to  compare  the  types  of  effects  from  WIC  with  those  occuring  gener- 
ally. While  such  health  care  changes  as  fetal  monitoring  (with  consequent 
obstetrical  intervention),  transport  of  sick  neonates,  and  intensive  neo- 
natal care  might  be  expected  to  influence  intrapartum  and  neonatal  death 
rates,  they  should  have  little  or  no  influence  on  duration  of  gestation  or 
on  birthweight.  Thus,  the  pattern  of  effects  of  WIC  is  very  important  in 
judging  whether  the  WIC  program  is  either  a  simple  conduit  of  improved 
health   care   or  has   had   effects   specific  to  a  predominantly  nutritional 
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program  with  effects  on  prenatal  life  rather  than  perinatal  events.  If 
this  is  true,  such  prenatal  effects  would  be  on  duration  of  gestation, 
birthweight,  and  prepartum  fetal  death,  none  of  which  are  easily  influenc* 
ed,  or  influenced  at  all,  by  the  revolution  in  high  technology  perinatal 
care. 

Over  these.  9  years,  there  were  great  changes  in  the  indices  under 
study.  The  proportion  of  women  entering  prenatal  care  in  the  first  tri- 
mester rose  from  70  to  77  percent,  and  the  rate  of  inadequate  numbers  of 
prenatal  visits  fell  from  8-. 7  to  5.0  percent.  While  there  is  a  general 
impression  that  duration  of  gestation  and  birthweight  have  been  fixed  over 
time,  this  is  not  true.  The  rate  of  delivery  under  33  weeks  gestation  fell 
from  2.24  per  hundred  to  1.92  per  hundred,  a  reduction  of  14  percent. 
Preterm  delivery  (under  37  weeks  gestation)  fell  by  12  percent,  low  birth- 
weight (under  2,500  g)  fell  by  12.5  percent,  and  mean  birthweight  rose  by 
(a  remarkable)  40  grams.  These  secular  trends  reflect,  in  part,  growth  of 
the  WIC  program.  Estimates  of  VIC  effects  after  removing  the  secular 
trends  are  therefore  underestimates. 

The  decreased  incidence  of  low  birthweight  over  the  study  period  was 
exclusively  among  term  births,  among  whom  the  incidence  of  low  birthweight 
fell  about  16  percent.  Thus,  reduction  in  low  birthweight  was  due  both  to 
fewer  preterm  deliveries  and  to  accelerated  growth,  but  only  among  term 
births.  These  changes  are  consistent  with  improvement  in  prenatal  health, 
not  only  in  improvements  in  perinatal  care,  as  is  the  remarkable  fall  of 
26  percent  in  fetal  mortality,  only  a  small  part  of  which  was  likely  due  to 
decreased  intrapartum  fetal  death  in  response  to  improved  perinatal  care 
(fetal  monitoring,  prompt  intervention,  etc.). 

Table  III- 10  presents  means  for  all  dependent  variables  over  the  study 
period  for  the  four  subgroups  defined  by  race  and  maternal  education. 
Among  blacks  and  the  less  educated,  a  considerably  higher  proportion  of 
women  were  eligible  for  the  WIC  program;  WIC  may  well  have  contributed 
appreciably  to  secular  change  in  the  birth  outcome  for  such  women. 

The  estimated  penetration  of  the  WIC  program  for  all  States  in  the 
study  for  each  year  is  presented  in  Table  III-ll.  Four  States  started  the 
study  period  with  appreciable  penetration  (from  6  to  12  percent  of  eligible 
births),  all  from  CSFP.  By  1980,  two  States  (Arizona  and  Rhode  Island)  had 
penetration  over  60  percent,  two  (Colorado  and  North  Carolina)  between  50 
and  60  percent,  and  three  (Kansas,  South  Dakota,  and  Utah)  under  30  per- 
cent.    The  other  12  States  were  all  between  32  and  45  percent  penetration. 

3.      Form  of  Results 

The  tabular  presentation  of  the  principal  results  is  consistent  (see 
Tables  111-13  through  III-16).  The  population  mean  across  all  counties  and 
for  all  9  years,  weighted  only  by  the  square  root  of  numbers  of  births  at 
the  midpoint  of  the  time  series,  1976,  is  presented  in  the  first  row  of 
each  table.  The  yearly  change  in  the  index  over  the  course  of  the  period 
and  the  statistical  significance  of  that  change  is  in  the  second  row.  The 
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Table  III-U 


Mean  Penetration    by  State  (1972-1980) 


State 


1972      1973      1974      1975      1976      1977      1978  1979 


1980 
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Mississippi 

0. 

.02 
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1 

0, 
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0, 
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0. 
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Missouri 
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New  York 
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North  Carolina 

0. 
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0. 

.03 

0. 

.08 

0. 

.11 

0. 

.15 

0. 

.17 

0. 

.33 

Rhode  Island 

0. 

.00 

0, 

.00 

0. 

.03 

0, 

.12 

0. 

.22 

0. 

.32 

0. 

.39 

0. 

.58 

0. 

.63 

South  Dakota 

0, 

.01 

0. 

.01 

0. 

.02 

» 

< 

> 

* 

■ 

0. 

.08 

0. 

.12 

0. 

=  17 

Utah 

0. 

.08 

0. 

.08 

0. 

.08 

0. 

.09 

0. 

.08 

0. 

.08 

0. 

.17 

0, 

.19 

0. 

.25 

Washington 

0. 

.01 

0. 

.01 

0. 

.01 

0. 

.12 

0. 

.16 

0. 

.18 

0. 

.22 

0. 

.30 

0, 

.41 

bined  WIC  and  CTSP  penetration. 


third  row  is  the  difference  across  counties  associated  with  presence  of  WIC 
at  average  national  penetration,  i.e.,  the  estimated  difference  between  a 
county  at  the  average  penetration  of  WIC  during  the  entire  study  period, 
versus  a  county  which  had  no  WIC  program. 

In  general,  between- county  differences  are  highly  significant,  and  in 
the  direction  such  that  counties  that  were  at  the  mean  of  WIC  penetration 
over  the  decade  were  considerably  worse  in  outcome  than  those  with  no  WIC 
penetration.  This  is  straightforward  and  expected:  WIC  programs  are  more 
likely  to  exist,  and  to  be  larger,  in  counties  with  worse  outcomes.  To 
that  extent,  the  WIC  program  was  targeted  appropriately. 

The  effect  of  WIC  penetration  is  presented  in  two  ways  in  the  next  two 
rows:  first  (in  the  upper  row),  the  estimated  differences  in  the  mean 
outcome  for  all  births  in  the  county  given  the  mean  penetration  for  1980, 
the  last  year  of  the  time  series;  and  second  (in  the  lower  row),  the  effect 
among  WIC  recipients  as  opposed  to  the  average  result  for  all  births  in  the 
county,  assuming  the  entire  county  change  was  contributed  only  by  those 
directly  served  by  WIC.  Where  the  probability  of  the  relationship  of  WIC 
to  the  outcome  was  p  <  0.10,  the  coefficient  of  autocorrelation  is  present- 
ly along  with  the  recalculated  probability  taking  into  account  the  coef- 
l^ient  of  autocorrelation.  (The  requisite  algebra  for  this  calculation  is 
presented  in  Appendix  III-F  of  Volume  IV.) 
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The  estimates  depend  on  the  Census ,  which  found  that  one* third  of  all 
women  of  childbearing  age  were  in  families  with  incomes  under  195  percent 
of  the  federally  defined  poverty  level  (see  Table  III-ll).  (The  conversion 
factor  rose  to  0.38  from  one- third,  after  weighting  the  contribution  to 
outcome  of  each  county  by  the  number  of  WIC  eligible  women.)  One-quarter 
of  white  women  with  12  or  more  years  of  education  were  in  families  with 
incomes  below  195  percent  of  the  poverty  level,  as  were  half  of  white  women 
with  fewer  than  12  years  education,  half  of  black  women  with  12  or  more 
years  of  education,  and  three-quarters  of  black  women  with  fewer  than  12 
years  of  education  (see  Table  III-12).  .  The  conversion  factors  for  the  sub- 
groups were  assumed  also  to  increase  proportionately  to  the  increase  in  the 
total  county  proportion  of  eligible  womex^.  The  results,  formatted  as 
described  above,  are  summarized  in  four  tables,  one  for  each  class  of 
outcome  variables. 

4.      Health  Care  During  Pregnancy 

The  analysis  results  concerning  health  care  during  pregnancy  are 
presented  in  Table  III-13.  WIC  penetration  was  accompanied  by  a  highly 
significant  decrease  in  the  proportion  of  women  receiving  inadequate  pre- 
natal care.  The  average  penetration  for  1980  (39  percent  of  all  eligible 
women  served)  was  associated  with  a  reduction  in  the  proportion  of  women 
receiving  inadequate  care  of  3  per  1,000  (the  average  proportion  of  women 
receiving  inadequate  care  over  the  entire  study  period  was  63  per  1,000). 
If  all  change  due  to  WIC  was  contributed  only  by  direct  WIC  recipients,  50 
fewer  per  1,000  WIC  recipients  would  have  inadequate  prenatal  care.  This 
result  was  significant  at  the  0.001  level* 


Table  III- 12 

Proportion  of  Women  of  Childbearing  Age  (15-44) 
in  Families  with  Income  Below  195%  of  the  Poverty  Level 


Percent  <  195%  of  poverty  level 
(cell  frequencies  in  parentheses) 


Race 

Education 

<12 

(years) 

12-f 

Total 

White 

49.4 

24.6 

30.2 

(8356) 

(28532) 

(36888) 

Black 

77.3 

51.9 

60.0 

(1432) 

(3037) 

(4469) 

Total 

53.5 

27.2 

33.4 

(9788) 

(31569) 

(41357) 

(  )  =  number  in  sample. 


Source:    March  1981  Current  Population  Survey,  US  Census  Public 
Use  Tapes.    Survey  completed  in  1980. 
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Table  III-13 


The  Effect  of  WIC  on  Health  Care  During  Pregnancy 


First  trimester  registration  (%) 


Total 


Race 


White 


Black 


Education 
(yrs) 


Education 

(yrs) 


<12 


12+ 


<12 


12+ 


Mean  (1972-1980) 

Change/year^ 

Difference  between 
counties  at  mean 
versus  zero  level 
of  WIC  penetration 


Effect  within  county, 
980  penetration 
evel  versus  zero 
penetration 


m 


Effect  among  WIC 
recipients ,  if 
effect  contributed 
only  by  them 

Coefficient  of 
autocorrelation 

Level  of  significance 
of  WIC  effect 
accounting  for 
autocorrelation 

Number  of  counties 


73.94 

0.86*** 
-1.36*** 


0.66*** 


4.13*** 


0.45 


0.02 


822 


60.79 

0.48*^ 
-0.53 


0.33 


1.35 


475 


81.26 


0.29 


-0.09 


-0.77 


730 


47.96 


2.48 


0.39 


0.003 


61.64 


0.67***       1.34***  1.46*** 


110 


3.66* 


2.82***  1.39* 


6.69***  4.96* 


0.41 


0.68 


118 


See  notes  at  end  of  table. 


(continued) 
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Table  III-13  (continued) 


Inadequate  prenatal  care  (%) 

 Race  

 White    Black 

Education  Education 
 (yrs)    (yrs) 


Total  <12  12+  <12  12-i- 


Wean  (1972-1980) 

6.29 

10 

.30 

3. 

13 

19. 

74 

11. 

00 

Change/year 

-0 . 42*** 

-0 

.41*** 

-0. 

24*** 

-0. 

87*** 

-0. 

55*** 

Difference  between 
counties  at  mean 
versus  zero  level 
of  WIC  penetration 

1.07*** 

0 

.33 

0. 

20 

-^3. 

16** 

-1. 

44 

Effect  within  county, 
1980  penetration 
level  versus  zero 
penetration 

-0.80*** 

-0 

.61* 

-0. 

13 

-0. 

49 

0. 

14 

Effect  among  WIC 
recipients,  if 
effect  contributed 
only  by  them 

-5.01*** 

-2 

.49* 

-1. 

12 

-1. 

14 

0. 

48 

Coefficient  of 
autocorrelation 

0.49 

0 

.37 

Level  of  significance 
of  WIC  effect 
accounting  for 
autocorrelation 

0.0001 

0 

.09 

Number  of  counties 

765 

420 

674 

98 

106 

*p  <  0.05. 
**p  <  0.01. 
***p  <  0.001. 


Unadjusted. 

b 

Assuming  county  wide  effect  contributed  only  by  women  directly  served  by  WIC. 

^rom  Gortaaker  (1979)  and  Kessner  et  al.  (1973);  based  on  number  of  visits 
for  prenatal  care  and  duration  of  gestation.     See  Section  C.2. 
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The  proportion  of  women  who  registered  for  care  in  the  first  trimester 
was  739  per  1,000  over  the  period  of  the  study.  At  the  level  of  WIC  pene- 
tration in  1980  (0.39),  it  was  estimated  that  6.6  more  women  per  1,000  were 
registering  in  the  first  trimester;  if  this  change  was  contributed  only  by 
those  who  received  WIC  benefits,  their  increase  in  the  first  trimester 
registration  would  be  41  per  1,000.  This  difference  was  significant  at  the 
0.02  level  after  accounting  for  autocorrelation. 

Because  there  were  large  effects  of  WIC  on  measures  of  prenatal  health 
care,  the  possibility  existed  that  WIC  intervention  was  confounded  with 
other  interventions  that  led  to  improved  prenatal  care.  Such  confounding 
would  imply  that  the  relation  between  WIC  and  health  care  is  not  causal. 
To  explore  the  likelihood  of  confounding,  WIC  penetration  was  related  to 
health  care  outcomes  for  the  year  previous  to  the  penetration  value  (i.e., 
relate  health  care  in  1975  to  penetration  in  1976,  etc.).  Should  the 
relationship  of  WIC  to  past  health  care  be  equal  to  or  greater  than  "to 
current  health  care,  confounding  would  probably  be  present.  Health  care 
would  thus  be  a  "leading  indicator"  of  WIC.  The  effects  of  WIC  penetration 
on  current  health  care  turned  out  to  be  much  greater  than  on  past  health 
care.  These  reduced  relationships  of  WIC  to  past  health  care  are  con- 
sistent with  the  likelihood  that  the  results  are  not  confounded,  not  only 
for  health  care,  but  also  for  birth  outcome. 

This  relationship  between  first  trimester  registration  and  WIC  pene- 
tration is  in  some  small  part  circular:  there  must  be  a  correlation  be- 
tween early  registration  and  the  penetration  index,  because  penetration  is 
based  on  a  count  of  prevalent  cases  and,  as  duration  -of  .prenata.1  .care 
increases,  so  does  the  prevalence  of  WIC  beneficiaries.  The  effect  of  this 
circularity  was  estimated  for  the  outcomes  in  scaled  units,  and  the  effect 
was  miniscule.  While  the  same  algebraic  estimate  does  not  apply  to  out- 
comes that  are  proportions  or  percentages,  the  effect  must  also  be  of  small 
magnitude.  Therefore,  although  early  registration  would,  in  small  part, 
lead  to  higher  penetration,  the  results  overall  are  consistent  with  strong 
beneficial  effect  of  the  WIC  program  on  prenatal  care. 

For  the  subgroup  defined  by  race  and  education,  each  analysis  was 
limited  to  counties  where  there  were  at  least  50  births  in  1976  for  the 
group  of  births  under  analysis.  Thus,  there  are  many  fewer  counties  in  the 
analyses  for  blacks  (118  for  those  with  12  or  more  years  of  education,  and 
110  for  those  with  fewer  than  12  years  of  education).  The  subgroup  anal- 
yses were  for  singleton  births  only,  while  the  total  population  included 
all  births  with  known  outcome.  Also,  there  were  two  large  States  and  the 
District  of  Columbia  which  did  not  have  complete  data  on  education  and  were 
therefore  omitted  from  the  subgroup  analyses. 

For  first  trimester  entry  into  prenatal  care,  the  largest  and  only 
significant  effect  was  among  less  educated  blacks,  the  group  with  greatest 
need:  throughout  the  decade,  fewer  than  half  entered  care  in  the  first 
trimester  (in  contrast,  over  80  percent  of  more  educated  whites  began 
prenatal   care  during  the  first  trimester) .     The  estimated  increase  among 
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less  educated  black  VIC  recipients  was  about  67  per  1,000,  about  a 
13.5  percent  increase  over  their  basal  rate.  This  difference  was  signifi- 
cant below  the  0.01  level.  The  effects  of  WIC  for  the  other  three  groups 
were  not  statistically  significant.  After  accounting  for  autocorrelation, 
the  effect  of  WIC  on  the  rate  of  inadequate  prenatal  care  was  statistically 
insignificant  for  all  four  subgroups. 

5 .      Duration  of  Gestation 

The  analysis  results  concerning  duration  of  gestation  are  presented  in 
Table  III- 14.  Three  indices  of  duration  of  gestation  were  studied:  the 
rate  of  very  preterm  birth  (under  33  weeks  duration  of  gestation  at  deliv- 
ery) ,  the  rate  of  preterm  birth  (under  37  weeks  duration  of  gestation) ,  and 
the  mean  duration  of  gestation,  in  weeks.  There  was  significant  decline  in 
very  preterm  delivery  over  the  period  of  study,  but  not  in  preterm  deliv- 
ery, nor  was  there  a  significant  increase  in  mean  duration  of  gestation. 
There  was  no  statistically  significant  effect  of  the  VIC  program  on  the 
rate  of  very  preterm  or  preterm  delivery.  There  was,  however,  a  signifi- 
cant relationship  with  increased  mean  duration  of  gestation.  The  increase 
in  mean  duration  of  gestation  associated  with  WIC,  assuming  that  all  change 
was  among  those  directly  served,  was  0.2  weeks  (p  ^  0.03,  after  accounting 
for  autocorrelation),  or  about  1.4  days.  This  is  not  an  effect  of  trivial 
size,  and  could  account  for  about  30  grams  increased  birthweight,  about  the 
level  of  WIC  effect  observed.  Again,  as  with  first  trimester  registration 
for  prenatal  care,  there  is  some  circularity  in  this  relationship:  with 
longer  pregnancy,  the  prevalence  of  WIC  goes  up,  and  the  penetration  index 
will  be  higher.  The  estimate  is  that  only  one-quarter  of  1  percent  of  the 
1.4  days  would  be  due  to  this  circular  relationship  (longer  duration  caus- 
ing higher  penetration;  see  Volume  IV,  Appendix  III-G) . 

The  results  stratified  by  race  and  education  indicate  that,  as  with 
almost  all  other  outcomes  (with  the  exception  of  fetal  death  rate;  see 
below)  the  relationships  of  outcome  with  WIC  penetration  tend  to  be  greater 
among  women  at  higher  risk. 

The  basal  rates  of  very  preterm  delivery  are  remarkably  different 
across  race  and  education:  less  educated  blacks  were  four  times  as  likely 
to  deliver  before  33  weeks  gestation  than  more  educated  whites.  While 
there  was  no  significant  relationship  between  WIC  penetration  and  very 
preterm  delivery  in  the  total  population,  there  was  a  statistically  signif- 
icant (p  =  0.05)  reduction  among  less  educated  whites,  and  of  reasonably 
high  magnitude.  WIC  was  associated  with  a  decrease  of  7.7  very  preterm 
births  per  1,000  deliveries.  Since  the  basal  rate  among  less  educated 
whites  was  23.6  very  preterm  births  per  1,000  deliveries,  this  was  a 
33  percent  reduction.  The  pattern  is  consistent  with  greater  effect  among 
those  with  less  education  in  both  racial  groups.  However,  the  WIC  effect 
for  less  educated  whites  was  not  statistically  significant. 

The  relationship  of  WIC  to  preterm  delivery  (under  37  weeks  gestation) 
is  similar.  There  were  large  and  significant  reductions  among  the  less 
educated,  both  whites  and  blacks.  If  the  effects  for  all  deliveries  were 
contributed  only  by  those  directly  served  by  the  WIC  program,  among  less 
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Table  III- 14 


The  Effect  of  WIC  on  Duration  of  Gestation 


Total 


%  Gestation  <33  weeks 


Race 


White 


Education 

(yrs) 


<12 


12+ 


Black 


Education 

(yrs) 


<12 


12+ 


Mean  (1972-1980) 

Change/year^ 

Difference  between 
counties  at  mean 
versus  zero  level 
of  WIC  penetration 

Effect  within  county, 
1980  penetration 
level  versus  zero 
penetration 

Effect  among  WIC 
recipients ,  if 
effect  contributed 
only  by  them 

Coefficient  of 
autocorrelation 

Level  of  significance 
of  WIC  effect 
^accounting  for 
autocorrelation 


2.01 


-0.04 


-0.25 


2.36 


-0.03—  -0.02 


0.26'^^  0.11^- 


-0. 19- 


-0.77'^ 


0.02 


0.05 


1.25 


-0.03 


0.02 


0. 15 


5.70 


-0.01 


0  .  04'>^-        -0  .  00 


-0.07 


-0.  16 


3.80 
-0.06 
-0.05 


0.06 


0.22 


Number  of  counties 


822 


475 


729 


110 


118 


See  notes  at  end  of  table. 


(continued) 
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Table  III-14  (continued) 


%  Gestation  <37  weeks 


Race 


White 


Black 


Education 
(yrs) 


Education 

(yrs) 


Total 


<12 


12+ 


<12 


12+ 


Mean  (1972-1980) 

6 

.59 

7.67 

4. 

91 

13.77 

10 

.66 

Change/year^ 

-0 

.07 

-0.08'^ 

-0. 

03 

-0.08 

-0 

.09 

counties  at  mean 
versus  zero  level 

0 

n  1  «•  •«  <» 

0. 

0 . 45 

-0 

.02 

Effect  within  county, 
•  1980  penetration 
level  versus  zero 

-0 

.  15-''^ 

0. 

01 

-0.86'- 

• 

-0 

Effect  amons  WIC 
recipients,  if 
effect  contributed 
only  by  them'' 

-0 

.92* 

-1.  79'«^^ 

0. 

05 

-2.04* 

• 

-1 

.25 

i 

Coefficient  of 
autocorrelation 

0 

.05 

-0.05 

0.02 

Level  of  significance 
of  WIC  effect 
accounting  for 
autocorrelation 

0 

.09 

0.02 

0.03 

Number  of  counties 

822 

475 

729 

110 

118 

See  notes  at  end  of  table. 
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Table  III-14  (continued) 


Mean  gestation  (weeks) 


Race 


White  Black 


Education  Education 
 (yrs)    (yrs) 

Total  <12  12+  <12  12+ 


Mean  (1972-1980)  39.06  39.14  39.27  38.08  38.39 

Change/year*  0.002  0.01  -0.00  0.01  0.01 

Difference  between  -0.09^^      -0.06**^      -0.05***      -0.00  -0.00 

counties  at  mean 
versus  zero  level 
of  WIC  penetration 

Effect  within  county,  0.03*  0 .  OS—  0.00  -0.00  0.02 

1980  penetration  ' 
level  versus  zero 
penetration 

Jffect  among  WIC  0.20*  0.22->*         0.03  -0.01  0.07 

recipients,  if 
effect  contributed 
only  by  them 

Coefficient  of  0.03  -0.02 

autocorrelation 

Level  of  significance  0.03  0.01 

of  WIC  effect 
accounting  for 
autocorrelation 

Number  of  counties  '822  475  729  110  118 

*p  <  0.05. 
•p  <  0.01. 
•p  <  0.001. 

Unadjusted, 
b 

Assuming  county-wide  effect  contributed  only  by  women  directly  served  by 
WIC  program. 


f 
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educated  whites  there  was  a  23  percent  reduction  in  preterm  delivery  (a 
reduction  of  18  per  1,000  deliveries,  from  a  base  rate  of  77  per  1,000, 
p  =  0.02  after  accoiyiting  for  autocorrelation).  Among  less  educated 
blacks,  WIC  enrollment  was  associated  with  about  a  15  percent  reduction 
(20.4  per  1,000  deliveries,  with  a  base  rate  of  138  per  1,000,  p  =  0.03, 
after  accounting  for  autocorrelation)..  The  rate  of  preterm  delivery  was 
unrelated  to  WIC  for  the  more  educated  blacks  and  whites. 

Mean-  duration  of  gestation  for  blacks  in  both  educational  strata  was 
more  than  a  week  shorter  than  for  whites  of  comparable  education.  WIC 
penetration  was  associated  with  significantly  longer  gestation  among  less 
educated  whites  (an  increase  of  0.22  weeks,  assuming  the  entire  effect  was 
among  those  served,  p  =  0.01  after  accounting  for  autocorrelation).  The 
WIC    effect   for    the   other   three    groups    was   statistically  insignificant. 

The  results  appear  to  be  reasonably  convincing  and,  given  the  pattern 

of  stronger  results  among  the  less  privileged,  very  unlikely  to  have  been 
confounded  by  concurrent  changes  in  health  care. 

6.  Birthweight 

The  analysis  results  for  birthweight  are  presented  in  Table  III-15. 
The  proportion  of  births  with  birthweight  under  2500  g  occurring  in  the 
study  sample  of  883  counties  decreased  at  the  rate  of  1  birth  per  1000  per 
year  during  the  period  1972  to  1980.  This  change  was  occurring  for  births 
with  birthweight  between  1500  g  and  2500  g,  because  the  proportion  of  very 
low  birthweights  (<1500  g)  did  not  decrease  during  this  time  period.  The 
mean  birthweight  increased  at  the  rate  of  6.7  g  per  year  in  the  study 
sample . 

In  the  total  population  of  births,  the  penetration  of  WIC  was  not 
significantly  related  to  reduction  in  either  the  proportion  of  infants  with 
birthweight  under  1500  g  or  under  2500  g. 

The  increase  in  mean  birthweight  of  23  g  associated  with  enrollment  in 
the  WIC  program,  while  in  the  range  hypothesized  to  be  the  likely  contribu- 
tion of  the  program,  was  aot  significant  at  the  0.05  level. 

Among  the  subgroups  of  women  defined  by  education  and  race,  none  of 
the  relationships  of  WIC  penetration  with  very  low  birthweight  (< 1.500  g) 
was  statistically  significant,  but  there  was  a  pattern  of  a  stronger  rela- 
tionship among  those  with  less  education. 

There  were  marked  disparities  in  the  frequency  of  low  birthweight 
(<2,500  g)  by  education  and  race,  with  a  range  of  46  per  1,000  among  more 
educated  whites  to  139  per  1,000  among  less  educated  blacks.  However,  WIC 
was  not  associated  with  a  statistically  significant  reduction  in  low  birth- 
weight for  any  of  the  four  subgroups.  However,  the  reduction  for  both 
black  groups  approached  significance  and  was  noticeably  higher  than  for 
whites . 

( 
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Table  III-15 


The  Effect  of  WIC  oa  Birthweight 


Total 


%  Birthveight  <1500  grams 


Race 


White 


Education 

(yrs) 


<12 


12+ 


Black 


Education 

(yrs) 


<12 


12+ 


Mean  (1972-1980) 

Change/year 

Difference  between 
counties  at  mean 
versus  zero  level 
of  WIC  penetration 

Effect  within  county, 
1980  penetration 
level  versus  zero 
penetration 

Effect  among  WIC 
recipients,  if 
effect  contributed 
only  by  them 

Coefficient  of 
autocorrelation 

Level  of  significance 
of  WIC  effect 
accounting  for 
autocorrelation 

Number  of  counties 


1.04 

•0.003 
0.  11^-^ 


0.02 


0.11 


1.04 

0.01 
0.05*' 


-0.03 


-0.12 


0.62 

0,001 
0.02^ 


-0.01 


-0. 10 


2.-37 
0.02 
0.08 


-0. 10 


-0.25 


1.88 
0.01 
0.08 


0.02 


0.06 


888 


475 


730 


110 


118 


See  notes  at  end  of  table. 
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Table  III- 15  (continued) 


Total 


%  Birthweigiit  <25Q0  grams 


Race 


White 


Education 

(yrs) 


<12 


12+ 


Black 


Education 
(yrs) 


<12 


12+ 


Mean  (1972-1980)  6.84 
Change/year^  -0. 10"^ 


Difference  between 

counties  at  mean 
versus  zero  level 
of  WIC  penetration 


Effect  witirin  county,  -0.07 
1980  penetration 
level  versus  zero 
penetration 

Effect  among  WIC  -0.43 
recipients,  if 
effect  contributed 
only  by  them 

Coefficient  of 
autocorrelation 

Level  of  significance 
of  WIC  effect 
accounting  for 
autocorrelation 

Number  of  counties  883 


7.68 


-0.07 


0.64***  0.37*** 


-0. 10 


-0.39 


475 


4.57 


-0.08 


0.23**^ 


-0.06 


-0.43 


'30 


13.91 


-0.03 


0.31 


-0 . 63-'^ 


-1.49* 


0.05 


0.11 


10.59 
-0. 15  — 


0.41** 


-0.50 


-1.79 


0.00 


0.0 


110 


118 


See  aotes  at  end  of  table 
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Table  III- 15  (continued) 


%  Birrhweigfat  <250Q  grams 


Race 


White 


<37  weeks  gestation 


Black 


37+  weeks  gestation 


Mean 

Change/year^ 

Difference  between 
counties  at  mean 
versus  zero  level 
of  WIC  penetration 

Effect  within  county, 
1980  penetration 
level  versus  zero 
penetration 

Effect  among  WIC 
recipients,  if 
i;^  effect  contributed 
only  by  them 

Coefficient  of 
autocorrelation 

Level  of  significance 
of  WIC  effect 
accounting  for 
autocorrelation 

Number  of  counties 


40.58 
-0.19 
0.07 


0.66 


16 


3.25 
•0 . 08^ 
0.32'- 


-0.07 


-0.46 


788 


822 


See  notes  at  end  of  table 
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Table  III-15  (continued) 


Mean  birthweight  (grams)  

  Race  , 

 ^  f 

 White    Black  ; 

Education.  Education 
 (yrs)    (yrs)  

Total  <12  12+  <I2  12+ 

3,334.51      3,236  3,408  3,056  3,147 

/■ 

6.70-'-^        1.54-'*  7.39'^-        1.04  6.04-Wr:'r 

-30.23*^    -21.02***    -17.38***    -11.40*  -9.03* 

3.54^'^*        11.35—        4.95—       10.93''-  9.41 

22.7r'-'f        46. 62'^^-      43.71**^-      26.05*  33.55 

0.12  0.05  0.09  0.06  0.04 


Mean  (1972-1980) 
Change/year^ 

Difference  between 

counties  at  mean 
versus  zero  level 
of  WTC  penetration 

Effect  within  county, 
1980  penetration 
Level  versus  zero 
penetration 

Effect  among  WIC 
recipients,  if 
effect  contributed 
oniV  oy  them 

Coefficient  of 
autocorrelation 


Level  of  significance 
of  WIC  effect 
accounting  for 
autocorrelation 


0.07 


0.0001 


0.02 


0.  10 


0.  13 


Number  of  counties 


88S 


475 


730 


110 


118 


*p  <  0.05. 
•p  <  0.01. 
r-^^Vp  <  0.001. 

^Unadjusted. 

^Assuming  county-wide  effect  contributed  only  by  women  directly  served  by 
WIC  program. 
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There  was   a  352  g  disfarity  in  birthweight  between  the   children  of 

•:er  educated  whites  and  less  educated  blacks.  The  effects  of  race  and 
:ation  on  birthweight  appeared  to  be  additive;  there  was  about  a  100-g 
greater  birthweight  in  both  races  associated  with  more  education.  There 
was  remarkably  greater  increase  iii  birthweight  over  the  course  of  the 
decade  among  children  of  better  educated  women  (five  to  sixfold  greater) 
than  among  those  with  less  education.  This  important  difference  is  cop.sis* 
tent  with  some  change  in  maternal  behavior  or  care  strongly  correlated  with 
education,  such  as  reduction  in  cigarette  smoking,  and  warrants  further 
s  tudy . 

Increase  in  mean  birthweight  associated  with  WIC  benefits  was  observed 
in  all  four  groups  of  births  stratified  by  maternal  education  and  race. 
However,  it  was  only  statistically  significant  for  the  two  white  subgroups. 
Among  less  educated  whites,  the  birthweight  increase  associated  with  WIC 
was  47  g  (p<0.0001),  for  more  educated  whites,  44  g  (p<0.02). 

The  magnitude  of  estimated  effects  of  the  WIC  program  in  all  four  of 
the  subgroups  are  greater  than  that  for  the  total  population.     The  possible 
explanations   are   that,    first,    the   subgroup  analyses  were  limited  only  to 
singleton  deliveries,  while  the  results  for  the  total  population  included 
all  deliveries.     Second,  the  subgroup  analyses  excluded  racial  groups  other 
than  blacks  and  whites,   and  those  with  unknown  education  while  the  totals 
did  not.     Further,   the  number  of  counties  available  in  the  subgroup  anal- 
_vses   was   smaller  than  for  the   analyses   of   the  total  population,   and  the 
Jjflksulations    studied  -were   therefore    not   identical.     .Most    important,  two 
^^rge  States  were  excluded  from  the  -subgroup— analyses  because  education  was 
missing  from  their  data  files.     As  it  happens,  and  it  must  be  assumed  this 
was  a  matter  of  chance,   in  these  two  States,  with  a  combined  total  of  102 
counties,  there  was  only  a  weak  relationship  of  WIC  penetration  with  birth- 
weight.    Thus,    the    subgroup  analyses  were   for  a   subset  of  States  where 
effects  were  greater. 

The  results  for  mean  birthweight,  in  conjunction  with  those  for  rate 
of  low  birthweight  delivery,  suggest  a  general  shift  upward  in  birthweight 
due  to  WIC,  especially  among  whites,  without  reduction  in  the  incidence  of 
tiniest  infants.  Among  blacks,  there  was  a  decrease  of  appreciable  magni- 
tude in  the  likelihood  of  low  birthweight  associated  with  WIC,  as  well  as 
increased  mean  birthweight.  However,  both  of  these  effects  were  not  sta- 
tistically significant. 

The  disparity  in  effect  of  WIC  penetration  on  duration  of  gestation, 
and  on  change  in  birthweight,  is  confusing.  Possibly  the  far  smaller 
secular  change  in  birthweight  over  the  decade  among  the  infants  of  the  less 
educated  is  a  clue:  among  these  births,  mean  birthweight  hardly  changed 
over  time,  while  rates  of  low  birthweight  and  preterm  delivery  (at  least 
among  whites)  went  .down  appreciably.  Thus,  these  results  support  the 
conclusion  that  there  can  be  differential  change  in  different  indices 
describing  birthweight:     the  entire  distribution  of  birthweight  may- change 

•fith  change  in  the  population  mean,  but  there  may  also  be  changes  in  the 
.requency  of  low  birthweight,  without  a  shift  of  the  entire  distribution 
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of  birthweights .  Some  evidence  for  such  differential  effects  of  WIC  bene- 
fits oh  birthweight  and  duration  of  gestation  among  women  of  different 
races,  and  with  different  levels  of  education,  have  been  found  in  this 
study. 

The  hypothesis  was  that  the  effects  on  birthweight  might  be  different 
before  and  at  term,  following  the  report  of  Kessel  and  Villar '  (1983)  that 
the  decline  over  the  past  decade  in  rates  of  low  birthweight  has  been  much 
greater  at  term  than  before.  The  WIC  program  might  therefore  be  expected  to 
have  greater  effect  on  the  incidence  of  low  birthweight  at  term  than  pre- 
term. Therefore,  the  rate  of  birth  under  2500  g  was  analyzed  separately 
for  those  born  prematurely  and"  those  born  at  term.  This  analysis,  there- 
fore, removes  much  of  the  effect  of  the  WIC  program  on  birthweight  mediated 
by  increased  duration  of  gestation.  Over  the  course  of  the  decade,  there 
was  no  significant  decrease  in  the  rate  of  low  birthweight  preterm,  but  a 
highly  significant  decrease  in  low  birthweight  at  term.  While  the  concur- 
rent decreases  in  perinatal  morbidity  and  mortality  have  been  ascribed  to 
high  technology  perinatal  hospital  care,  this  result  strongly  suggests  that 
there  have  also  been  important  changes  going  on  during  pregnancy,  especial- 
ly in  conjunction  with  decreases  in  fetal  mortality    (see  below). 

WIC   penetration   was    not   significantly    related    to    the    rate    of  low 
birthweight  among  either  preterm  or  term  deliveries.    However,  the  estimat- 
,ed  changes  were  in  the  directions  predicated:  reduction  in  low  birthweight 
at  term,  but  not  in  rates  of  preterm  low  birthweight. 

7 .      Fetal  and  Infant  Mortality 

The  analysis  results  for  fetal  and  infant  mortality  are  presented  in 
Table  III-16.  .-^11  indices  of  fetal  and  infant  loss  significantly  decreased 
over  the  course  of  the  decade.  While,  as  expected,  infant  mortality  was 
significantly  higher  in  counties  which  had  WIC  programs,  there  was  no 
significant  e.xcess  fetal  mortality  associated  with  the  likelihood  of  ser- 
vice by  the  WIC  program. 

The  magnitude  of  lower  mortality  associated  with  WIC  penetration  was 
of  the  order  of  magnitude  predicated  at  the  onset  of  this  study,  but  none 
of  the  analyses  were  significant.  However,  the  effect  of  WIC  on  fetal 
mortality  turned  out  to  be  significant  when  data  from  States  without  com- 
plete   data   were   combined  with  the  data   set  comprised  of  complete  data. 

The  reductions  in  early  and  total  neonatal  mortality  (0  to  6  days  and 
0  to  27  days,  respectively)  of  about  2  per  1,000  births,  were  of  appreci- 
able magnitude,  but  neither  was  significant.  The  reduction  in  post- 
neonatal  mortality  (28  to  364  days)  was  of  low  magnitude  and  was  not  sta- 
tistically significant. 

The  relationship  of  WIC  penetration  to  fetal  mortality  in  the  four 
States  without  penetration  rates  for  all  years  is  of  importance  (see  Volume 
IV,  Appendix  III-D,  Table  D-4) .  This  analysis  included  1172  county-years 
of  experience.     (The  main  analysis  was  of  7371  county-years,   so  that  this 
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Table  III-16 


The  Effect  of  WIC  on  Fetal  and  Infant  Mortality 


Fetal  death  rate  at  >28  weeks  gestation 
 (per  100Q''births)   

Race  

White  Black 


Education  Education 
(yrs)    (yrs) 


Total 

<12 

12+ 

<12 

12+ 

Mean  (1972-1980) 

6.21 

5.75 

4.95 

8.05 

7.96 

Change/year 

-0.27^-w- 

-0.39'— 

•  -0.19'— 

-0.79'^^ 

-0.40-'-^ 

Difference  between 
counties  at  mean 
versus  zero  level 
of  WIC  penetration 

0.11 

0.29 

0.11 

-0. 17 

0.00 

Effect  within  county, 

1980  penetration 
^  level  versus  zero 
W  penetration 

-0.31 

-0.12 

-0.30 

-0.61 

-0.74 

Effect  among  WIC 
recipients,  if 
effect  contributed 
only  by  them 

-0.53 

-2.75 

-1.44 

-2.66 

Coefficient  of 
autocorrelation 

0.05 

Level  of  significance 
of  WIC  effect 
accounting  for 
autocorrelation 

0.25 

Number  of  counties 

819 

437 

665 

105 

111 

See  notes  at  end  of  table.  (continued) 


• 
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Table  III-16  (continued) 


Early  neonatal  death  rate  0  to  6  days 
 (per  IQQQ  births)  

 Race  

 White    Black 

Education  Education 
 (yrs )    (yrs ) 


Total  <12  12+  <12  12+ 


Mean  (1972-1980) 

9. 

13 

9 

.33 

6 

.66 

14.26  • 

12 

.04 

Liiange/year  - 

-u 

-A 

-u 

.  O^i  

Difference  between 
counties  at  mean 
versus  zero  level 
of  WIC  penetration 

0. 

"4  /  '» 

0 

.25 

-0 

.05 

0.69 

-0 

.32 

Effect  within  countv, 
lyoU  penetration 
level  versus  zero 

.  -0. 

30 

-0 

.44 

-0 

.62 

-1.32 

0 

.30 

Effect  among  WIC 
recipients,  if 
effect  contributed 
only  by  them 

-1. 

89 

-1 

.79 

w 

.22 

-3.08 

0 

•60  II 

Coefficient  of 
autocorrelation 

0 

.02 

Level  of  significance 
of  WIC  effect 
accounting  for 
autocorrelation 

0 

.23 

Number  of  counties 

582 

306 

445 

83 

85 

See  notes  at  end  of  table.  (continued) 
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Table  III-16  (continued) 


Total 


Neonatal  death,  rate  0-27  days 
 (per  1000  births)  


Race 


White 


Education 

(yrs) 


<12 


12+ 


Black 


Education 

(yrs) 


<12 


12+ 


Mean  (1972-1980) 

Change/year^ 

Difference  between 
counties  at  mean 
versus  zero  level 
of  VIC  penetration 

Jffect  within  county, 
1980  penetration 
level  versus  zero 
Denetration 


10.59 


0.55- 


-0.36 


11.08 


-0.69^-^  -0.83- 


*^    0%  0\ 


0.25 


-0.56 


7.79 


-0.53^ 


-0.06 


-0.7 


16.68 


-1.13" 


0.70 


.00 


13.71 


-0  .56— 


-0.19 


0. 16 


Effect  among  VIC 
recipients ,  if 
effect  contributed 
only  by  the-m 

Coefficient  of 
autocorrelation 


-2.29 


-2 .  A.  / 


-6 .  15*'^' 


0.03 


-4.66 


0.55 


Level  of  significance 
of  VIC  effect 
accounting  for 
autocorrelation 


0.18 


Number  of  counties 


582 


306 


445 


83 


85 


See  notes  at  end  of  table. 


(continued) 
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Table  III- 16  (continued) 


Postneoaatal  death  rate  28  to  364  days 
 (per  IQQQ  births)  

Race 

White  Black 


Education  Education 
 (yrs )    (yrs ) 

Total  <12  12+  <12  12+ 


Mean  (1972-1980) 

Change/year^ 

Difference  between 
counties  at  mean 
versus  zero  level 
of  WIC  penetration 

Effect  within  county, 
1980  penetration 
level  versus  zero 
penetration 

Effect  among  WIC 
recipients,  if 
effect  contributed 
only  by  them 

Coefficient  of 
autocorrelation 

Level  of  significance 
of  WIC  effect 
accounting  for 
autocorrelation 

Number  of  counties 


3,77 


0.38^- 


-0.11 


-0.69 


582 


5.55 


-0.08^^-    .  -0.08 


0. 14 


-0.07 


-0.28 


306 


2.60 

-0.03 
-0.01 


-0.07 


-0.56 


445 


10.52 
-0.22 
-0.08 


0.  12 


0.29 


83 


4.94 

•0.15- 
0. 15 


0.22 


0.75 


• 


85 


See  notes  at  end  of  table. 


(continued) 
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Table  III-16  (continued) 


1               .           _  • 

Neonatal  death  rate  0  to  27 
(per  1000  births) 

days 

Birthweight  (grams) 

.  >2500g 

nean  \     i        <j\j  ) 

531.55 

49.18 

Change/year^ 

-14.24*** 

-4 . 26*** 

-0.30** 

Difference  between 

counuxes  au  inean 
versus  zero  level 
of  WIC  penetration 

-3.73 

0.72  - 

0.26* 

Effect  within  county, 

level  versus  zero 
penetration 

-17.95 

-1.61 

-0.16 

^fect  among  WIC 
^recipients,  if 
l^effect  contributed 
only  by  them 

-113.34 



-10.13 

-1.01 

Coefficient  of 

a U UU Ww^X^CXa  i>>J>UU 

— 

Level  of  significance 
of  WIC  effect 
accounting  for 
autocorrelation 

Number  of  counties 

292^ 

565 

532 

*p  <  0.05. 
<  0.01. 
**^Vp  <  0.001. 

^nadj  us  ted. 
b 

Assuming  county-wide  effect  contributed  only  by  women  directly  served  by 
WIC  program. 

dumber  of  counties  is  small  because  a  county  had  to  have  at  least  one  birth 
within  the  birthweight  category  for  each  study  year  to  be  included  in  the 
analysis . 
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increased  the  study  sample  some  16  percent).  For  these  four  States, 
weighting  results  by  the  number  of  county-years  available  in  each  State  and 
the  mean  State  WIC  penetration,  the  estimated  reduction  in  fetal  mortality 
was  4.6  per  1,000  among  WIC  recipients,  if  the  entire  effect  was  contribut- 
ed by  them.  This  large  estimated  effect,  although  statistically  insignifi- 
cant, is  supplemental  support  for  a  conclusion  that  WIC  benefits  probably 
led  to  reduced  fetal  mortality. 

The  direction  and  magnitude  of  the  results  in  the  separate  analysis  of 
these  four  States  required  the  development  of  an  analytic  scheme  which 
could  incorporate  the  results  in  these  four  States  with  those  of  States 
with  complete  data  for  all  years.  The  following  paragraphs  describe  how 
this  analysis  was  done. 

It  is  possible  that  there  is  an  association  between  the  availability 
of  data  on  the  WIC  program  in  a  State  and  the  effectiveness  of  the  WIC 
program.  It  was  therefore  prudent  to  evaluate  whether  the  estimate  of  WIC 
effect  was  related  to  whether  the  data  for  the  State  were '  complete  or  not. 
Two  analyses  were  directed  to  this  goal:  in  the  first,  separate  estimates 
were  generated  for  States  with  complete  data  and  for  the  four  States  with 
missing  data  (the  full  model);  in  the  second,  a  single  estimate  of  VIC 
effect  was  computed  for  all  States  (the  reduced  model).  The  reduced  model 
can  be  formally  considered  a  restricted  or  special  case  of  the  full  model, 
and  for  this  reason,  there  is  an  exact  test  available  of  the  adequacy  of 
the  restriction  which  differentiates  the  two  models.  It  is  posisible  to 
test  whether  there  is  a  significant  departure  from  the  assumption  of  a 
single  estimate  of  the  effect  of  the  WIC  program.  .Alternatively,  this 
tests  whether  the  parameters  which  specify. the  relationship  of  WIC  penetra- 
tion to  outcome  in  the  States  wich  missing  data  significantly  differ  from 
that  of  the  central  analysis.   

The  regression  analysis  tests  for  the  effects  of  WIC  penetration  on 
fetal  mortality,  with  the  effects  of  time  and  county  controlled.  Within 
each  of  the  States  with  some  years  of  data  missing,  the  fetal  mortality  and 
penetration  measures  were  transformed  to  adjust  for  variation  with  time  and 
across  county.  The  fetal  mortality  rates  and  penetration  measures  for  the 
States  with  complete  time  series  were  also  adjusted  as  one  set  for  time  and 
county  effects.  The  results  for  the  four  States  with  incomplete  time 
series  and  for  the  States  with  complete  data  were  then  combined  in  one 
simultaneous  analysis  of  WIC  penetration  effects  on  fetal  mortality.  The 
test  of  whether  or  not  a  single  estimate  of  WIC  effect  was  appropriate  is  a 
test  of  the  significance  of  adding  to  the  analysis  the  interactions  of  WIC 
penetration  with  dummy  variables  specifying  each  of  the  four  States  with 
missing  data.  The  tests  for  nonhomogeneity  of  effect,  and  the  combined 
(reduced   model)    analysis    are   presented   as    Appendix  III-H    in  Volume  IV. 

Inclusion  of  the  States  with  missing  data  for  some  years  resulted  in 
an  increase  in  the  estimate  of  WIC  penetration  effects  from  -2.12  to  -2.30 
per  1,000,  assuming  that  the  effect  arose  entirely  from  change  among  those 
served  by  the  WIC  program.  This  estimate  was  significant  at  a  level  of 
probability  p  =  0.036.     The  test  of  whether  a  single  estimate  of  WIC  effect 
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■as  appropriate  revealed  no  statistically  significant  departure  from  homo- 
neity  of  WIC  effect  for  the   four  States  with  missing  data.     It  is  not 
ossible    to    estimate    and    correct   for   autocorrelation  when   States  with 
missing  years  of  data  are  included  in  the  analysis. 


A  level  of  reduction  in  fetal  mortality  was  not  predicated  at  the 
onset  of  the  study  because  there  was  little  or  no  prior  data  on  effects  of 
nutrition  in  pregnancy  on  fetal  mortality.  The  magnitude  of  reduction  in 
neonatal  mortality  associated  with  WIC  was  at  the  level  predicated.  If 
these  results  for  neonatal  mortality  are  stable  (i.e.,  hold  for  as  yet 
unstudied  counties),  they  would  be  impressive,  and  would  be  consistent  with 
important  and  very  worthwhile  program  benefits. 

The  differences  with  maternal  race  and  education  in  average  fetal 
death  rate  over  the  decade  of  study  are  much  smaller  than  for  the  other 
perinatal  outcomes,  and  the  improvement  over  the  decade  was  greater  for 
those  with  less,  rather  than  more  education,  and  for  blacks  rather  than 
whites.  The  reductions  associated  with  WIC  penetration  were  greater  among 
those  with  more  education,  but  none  of  these  relationships  of  WIC  penetra- 
tion to  fetal  mortality  were  significant.  Given  the  large  magnitude  of  the 
estimated  reduction  of  fetal  mortality  associated  with  WIC  benefits  among 
all  births,  it  is  plausible  that  the  effect  of  the  WIC  program  may  have 
been  great  enough  so  that  it  was  one  of  .the  dominant  contributing  factors 
to  the  downward  secular  trends  in  the  less  educated  and  that  adjustment  for 
^ecuiar  trend  may  have  removed  an  appreciable  part  of  the  effect  of  the  WIC 
ogram.  Other  analytic  strategies,  such  as  Linear  Structural  Equations 
odel  (LISREL)  or  path  analysis  ,-^ut  Iffss  satisfactorily multivariate 
analysis  with  terms  for  the  interaction  of  WIC  penetration  and  time,  could 
be  used  to  attempt  to  not  overadjust  time  trends c 


Both  the  early  neonatal  (0  to  6  days)  and  neonatal  (0  to  27  days) 
death  rates  of  these  indices  fell  dramatically  over  the  decade;  in  general, 
the  magnitude  of  decline  was  proportional  to  the  mean  rate.  The  pattern  of 
results  for  the  neonatal  and  early  neonatal  death  rates  were  very  similar. 
Thus,  the  average  annual  decline  in  neonatal  mortality  for  more  educated 
whites  of  0.53  per  1,000  was  equivalent  to  6.8  percent  of  the  mean  rate  of 
7.79  per  1,000;  the  decline  of  1.13  deaths  per  1,000  livebirths  among  less 
educated  blacks  was  also  a  6.8  percent  yearly  decline,  based  on  a  mean  rate 
of  16.6  per  thousand  livebirths.  The  group  that  had  least  change  was  more 
educated  blacks,  with  a  decline  of  4.1  percent  per  year. 

The  magnitude  of  decline  in  neonatal  mortality  associated  with  WIC  was 
substantial  for  all  but  more  educated  blacks,  but  not  statistically  signif- 
icant for  any  subgroup.  This  was  true  for  both  the  early  neonatal  and 
neonatal  death  rates. 

There   was    greater   variability  with  maternal    race   and  education  in 
postneonatal  mortality  than  for  death  in  the  first  month  of  life  or  fetal 
death:     children  of  less  educated  blacks  were  four  times  more  likely  to  die 
etween  the  second  and  eleventh  months  of  life  than  those  of  better  educat- 
ed whites.     The  rates  for  better  educated  blacks  and  less  educated  whites 
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were  intermediate,  and  nearly  identical.  Reductions  over  time  were  not 
great,  and  differences  between  high  penetration  and  low  pentration  counties 
were  not  significantly  different  (i.e.,  counties  with  high  average  penetra- 
tion did  not  have  significantly  worse  rates  than  counties  with  low  average 
WIC  penetration) .  WIC  penetration  was  only  minimally  related  to  postneo- 
natal  mortality,  and  none  of  the  relationships  were  close  to  significance. 

It  was  of  interest  to  determine  whether  changes  in  mortality  differed 
at  different  birthweights ;  in  other  words,  was  change  in  mortality  mediated 
by  change  in  birthweight,  or  was  it  over  and  above  change  in  birthweight? 
The  results  suggest  that  within  each  of  the  three  birthweight  strata 
(<1,500  g,  1,501-2,500  g,  and  >2,500  g)  there  was  nearly  equivalent  reduc- 
tion in  mortality  associated  with  WIC  receipt  of  about  20  percent,  but  none 
of  these  reductions  was  near  statistical  significance. 

These  results,  while  only  statistically  significant  for  the  relation- 
ship of  WIC  program  penetration  to  fetal  mortality,  if  stable  (i.e.,  if 
they  are  similiar  in  other  states),  are  consistent  with  the  major  benefits 
from  WIC  participation  on  perinatal  mortality  before  and  around  the  time  of 
birth,  but  not  on  infant  mortality  later  in  the  first  year  of  life.  Post- 
neonatal  mortality  is  considered  to  be  sensitive  to  both  social  circum- 
stances and  to  traditional  preventive  and  therapeutic  health  care,  and 
neonatal  mortality  is  considered  to  be  sensitive  to  intensive  perinatal 
services.  On  the  other  hand,  fetal  mortality  is  usually  considered  rela- 
tively insensitive  to  health  care  inputs.  Thus,  these  results  are  consis- 
tent with  the  WIC  program  functioning  as  much,  or  more,  through  improving 
the  mother's  physiological  status  during  pregnancy  as  through  changes  in 
accessibility  to  and  use  of  health  services.  This  interpretation  is  con- 
sistent with  the  significant  improvements  in  duration  of  gestation  and 
birthweight  associated  with  the  WIC  program,  and  is  also  consistent  with 
the  interpretation  that  associations  of  perinatal  outcome  and  WIC  penetra- 
tion were  not  confounded  by  other  health  care  inputs. 

F.  DISCUSSION 

1 .      Relationship  of  WIC  Penetration  to  Health  Care 

There  was  a  strong  and  highly  significant  relationship  between  WIC 
program  penetration  and  adequate  numbers  of  visits  for  prenatal  care,  and  a 
strong  and  significant  relationship  with  the  likelihood  of  first  trimester 
registration  for  prenatal  care. 

Decreases  in  the  rate  of  inadequate  prenatal  care  associated  with  WIC 
were  large.  An  average  of  63  women  per  1,000  were  estimated  to  have  inade- 
quate prenatal  care  in  the  total  study  population;  if  the  entire  effect  of 
the  program  was  contributed  by  WIC  recipients,  the  rate  among  them  was 
reduced  by  50  per  1,000,  an  80  percent  reduction  (p  <  0.001).  The  estimat- 
ed effects  in  subgroups  of  women,  based  on  race  and  education,  were  less 
strong  than  in  the  overall  population,  but  consistent  with  the  greatest 
change  among  those  at  greatest  need  with  considerably  greater  effects  among 
less  educated  women. 
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•Assuming  effects  were  due  only  to  change  among  those  who  were  enrolled 
.e  WIC  program,  the  estimated  increase  in  first  trimester  registration 
ror  prenatal  care  was  4l  per-  1,000  (p  =  0.02  after  adjusting  for  autocor- 
relation) .  The  estimated  increase  among  black  women  with  fewer  than  12 
years  of  education  was  67  per  1,000  (p  =  0.003  after  adjusting  for  autocor- 
relation) .  There  was  nc  significant  increase  for  the  remaining  three 
groups . 

There  is  some  circularity  of  the  relationship  between  the  penetration 
index  and  the  outcomes  that  are  correlated  with  duration  of  gestation. 
Because  the  calculation  of  WIC  penetration  was  based  on  prevalence  and  not 
incidence,  if  a  woman  registered  early  or  had  longer  duration  of  gestation, 
the  penetration  index  would  rise,  leading  to  a  partially  confounded  rela- 
tionship. On  the  other  hand,  there  is  no  confounding  for  reduction  in 
inadequate  prenatal  care,  and  this  was  highly  significant  and  of  consider- 
able magnitude.  The  estimated  change  in  penetration  with  increased  gesta- 
tion is  about  a  0.27  percent  increase  in  penetration  for  1  day  of  increased 
gestation,  or  1.92  percent  for  1  week  of  increased  gestation  (see  Volume 
IV,  Appendix  III-G) .  This  change  is  of  small  magnitude  and  is  consistent 
with  a  conclusion  that  the  confounding  accounts  for  only  a  very  small  part 
of  the  observed  relationships. 

While  the  confounding  caused  by  longer  duration  of  care  leading  to 
higher  WIC  penetration  is  probably  of  small  magnitude,  confounding  by 
^^Lth  care  is  a  real  possiblity.  If  the  WIC  program  promotes  better 
^pith  care,  benefits  might  be  mediated  by  this  better  care.  However,  if 
WiC  penetration  is  associated  with,-  not.  .a  cause  of,  better  health  care, 
then  health  care  may  be  the  operative,  causal  factor,  and  thus  confound  the 
relationship  with  WIC.  For  several  reasons  this  is  probably  not  the  case. 
First,  the  nature  of  the  results  speaks  against  this  conclusion.  Medical 
interventions  are  likely  to  lower  infant  mortality,  especially  neonatal 
mortality  and,  to  a  lesser  degree,  fetal  mortality.  On  the  other  hand, 
duration  of  gestation  and  birthweight  have  been  thought  to  be  fixed  and 
relatively  unresponsive  to  health  care  inputs,  but  rather  reflections  of 
maternal  physiology  (nutritional  status,  weight,  height),  behavior  (smok- 
ing, alcohol,  diet,  workload,  exercise),  and  inheritance  (race,  and  other 
factors).  Thus,  WIC  penetration  was  significantly  related  to  outcomes  less 
likely  to  be  mediated  by  health  care  and  more  likely  to  reflect  changes  in 
maternal  physiological  status.  Moreover,  the  lagged  analysis  was  inconsis- 
tent with  a  confounded  relationship.  Clearly,  the  findings  would  be  more 
secure  if  penetration  were  based  on  incidence  (and  therefore  independent  of 
duration  of  gestation)  rather  than  on  prevalence  (a  function  of  both  inci- 
dence and  duration  of  service  and  therefore  confounded  to  an  extent  with 
duration  of  gestation)  but  the  estimates  of  the  magnitude  of  this  confound- 
ing suggest  minimal  effect  on  the  predicated  relationship  between  the  WIC 
program  and  perinatal  outcome. 

The  results  are  strong  evidence  that  the  WIC  program  is  an  inducement 
and  a  vehicle  for  achieving  more  advantageous  prenatal  care. 
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For  .reasons  described  above,  these  improvements  in  health  care  (which 
probably  are  correlated  with  many  other  ways  that  health  care  may  have  been 
improved,  but  for  which  no  data  are  available)  are  unlikely  to  have  been 
the  exclusive  mediators  for  the  improved  perinatal  outcome  associated  with 
WIC.  There  is  strong  internal  evidence  from  the  study  that  the  nutritional 
benefit  was  probably  the  major  determinant  of  the  observed  changes. 

• 

2.      Relationship  of  VIC  to  Duration  of  Gestation  and  Birthweight 

Duration  of  gestation  and  birthweight  were  affected  significantly  by 
the  WIC  program.  There  was  a  significant  increase  in  mean  duration  of 
gestation  of  1.4  days  (p  =  0.03  after  adjusting  for  autocorrelation).  The 
pattern  of  results  among  subgroups  of  births  stratified  by  maternal  race 
and  education  supports  the  conclusion  that  benefits  did  occur.  .Among  the 
less  educated,  both  whites  and  blacks,  the  reductions  in  preterm  delivery 
were  about  double  the  rate  for  all  births  and  were  statistically  signifi- 
cant. Among  less  educated  whites,  the  increase  in  mean  gestation  and  the 
decrease    in   very   preterm    (under   33  weeks   gestation)   delivery  were  both 

significant. 
f 

Changes  in  mean  birthweight  were  associated  with  the  WIC  program.  The 
estimated  increases  in  mean  birthweight  for  WIC  recipients,  depending  on 
the  births  studied,  ranged  from  23  to  47  g.  In  the  total  population,  the 
estimate  was  23  g  (?  =  0.07  after  adjusting  for  autocorrelation),  and  in 
the  subgroups  defined  by  maternal  race  and  education,  estimates  ranged  from 
26  g  (less  educated  blacks,  p  =  0.10  after  adjusting  for  autocorrelation) 
to  47  g  (less  educated  whites,  p  <  0.001).  Some  sense  of  the  importance  of 
WIC  benefits  can  be  gained  by  comparing  the  magnitude  of  the  changes  as- 
sociated with  WIC  with  the  secular  change  over  the  9-ye3r  period  of  the 
Swucy.  For  less  educated  blacks  there  was  only  a  10.4-g  increase  in  mean 
birthweight  over  the  9  years,  and  for  less  educated  whites  there  was  a 
15.4-g  increase.  Thus,  the  effect  of  WIC  benefits  was  two  to  three  times 
as  great  as  the  background  change  occurring  for  the  infants  of  these  less 
educated  women. 

.Among  those  with  more  education,  the  secular  change  was  considerably 
greater,  suggesting  that  with  fewer  economic  constraints  or  possibly  be- 
cause of  better  health  behavior  such  as  reduced  cigarette  smoking,  infants 
of  more-educated  women  had  far  greater  increase  in  birthweight  over  the 
decade  than  infants  of  less  educated  women.  More-educated  women  may  have 
reduced  cigarette  smoking  or  improved  their  diets.  For  whatever  reason, 
infants  of  mothers  with  more  education  experienced  great  increases  in 
birthweight  over  this  decade,  and  the  response  to  WIC  was  thus  relatively 
much  more  important  among  those  with  less  education.  It  was  possible  that 
the  more  educated  might  use  WIC  benefits  more  efficiently,  even  though  they 
were  likely  to  have  been  at  less  need.  The  results  of  this  study  suggest 
that  both  groups  profited  from  WIC  benefits,  but  that  improvement  for  the 
less  educated  was  more  important,  since  change  from  other  factors  was  so 
much  less. 
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It  is  noted  that  the  significant  reduction  in  preterm  births  (18  per 
^000)  associated  with  WIC  benefits  among  less  educated  whites  was  not 
eflected  in  a  Significant  reduction  in  the  proportion  of  births  with  low 
Sirthweight  for  this  group.  Because  relatively  few  births  are  preterm  or 
low  birthweight,  the  sensitivity  or  power  of  these  data  to  detect  WIC 
effects  of  the  order  of  10  to  20  per  1000  births  as  statistically  signifi- 
cant is  lower  than  desired.  In  addition,  the  proportion  of  low  birth- 
weights  can  be  affected  by  full  term  as  well  as  preterm  births. 

The  less-educated  black  WIC  recipients  had  a  significant  reduction  of 
20  fewer  preterm  births  per  1000  births.  The  decrease  in  the  rate  of 
birthweight  under  2500  g  for  this  group,  although  not  significant  at  the 
0.05  level,  was  of  appreciable  magnitude,  of  15  fewer  lower  birthweights 
per  1000  births  (p  =  0.11). 

These  results  are  considered  consistent  with  birthweight  increases 
mediated  both  by  decreases  in  preterm  delivery  and  by  accelerated  fetal 
growth;  the  latter  not  being  limited  to  those  of  lowest  birthweight,  but 
among  births  over  2500  g  as  well. 

Possibly,  some  confounding  factors  might  have  led  to  this  pattern  of 
longer  duration  of  gestation  and  increased  birthweight  associated  with  VIC 
penetration.  The  only  securely  identified  confounding  factor  is  that  the 
penetration  index  is  systematically  correlated  with  duration  of  gestation. 
On  the  other  hand,  the  calculated  magnitude  of  this  confounding  is  very 
inall  (see  Volume  IV,  Appendix  III-G) .  Another  source  of  confounding  could 
'2  change  due  to  other*  health  servd-ces  • -that- -are  correlated -with  WlC-pene-^. 
Oration.  This  seems  an  unlikely  explanation  for  changes  in  duration  of 
gestation,  birthweight,  and  fetal  mortality  because  these  are  outcomes 
which  are  relatively  unresponsive  to  changes  in  traditional  prenatal  care. 
In  addition,  change  should  be  as  great  or  greater  among  the  better  educated 
than  among  the  less  well  educated.  Most  innovations  in  health  care  in  an 
area  would  be  used  earlier  and  with  greater  intensity  by  the  more  educated 
and  affluent.  A  pattern  of  greater  effect  among  the  less  educated  and  less 
affluent  is  inconsistent  with  such  confounding.  The  extent  of  programs 
aimed  at  the  poor,  such  as  the  Maternal  and  Infant  Care  projects,  is  very 
unlikely  to  be  great  enough:  in  magnitude  to  explain  the  relationship  with 
WIC  penetration,  even  if  correlated  with  WIC  penetration.  If  the  effects 
of  the  WIC  program  are  confounded  by  other  health  services  or  mediated  by 
health  service,  then  effects  on  mortality,  particularly  neonatal  mortality, 
should  be  far  greater  than  effects  on  duration  of  gestation,  birthweight, 
or  fetal  mortality,  which  historically  have  been  far  more  resistant  to 
manipulations  in  health  care  than  has  been  infant  mortality,  and  the  better 
educated  should  be  profiting  as  much,  or  more,  than  the  lesser  educated. 
This  is  clearly  not  the  case. 


3.      Relationship  of  WIC  to  Fetal  and  Infant  Mortality 


0 


The  results  of  these  analyses  suggest  that  reductions  in  infant  mor- 
tality associated  with  WIC  benefits   are  of  the  magnitude  which  had  ini- 
ially  been  predicated,  and  reductions  in  fetal  mortality  are  significant 
Sy  traditional  statistical  conventions. 
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The  estimated  reduction  due  to  WIC  of  about  one-third  in  fetal  nxor- 
tality  is  consistent  with  important  program  effects.  Overall  reduction  in 
fetal  mortality  over  the  decade  was  of  about  the  same  magnitude  as  that 
associated  with  the  receipt  of  WIC  benefits;  fetal  mortality  has  fallen 
less  than  neonatal  mortality  during  this  period,  and  the  relative  contribu- 
tion of  WIC  may  have  been  much  greater  than  other  factors.  This  important 
possible  contribution  of  the  WIC  program,  relative  to  other  factors,  again 
suggests  that  if  these  effects  are  real  and  stable,  they  would  not  have 
been  mediated  exclusively  by  change  in  the  quality  of  health  care  (which 
probably  has  been  responsible  for  most  of  the  dramatic  fall  in  neonatal 
mortality),  but  rather  in  factors  that  are  relatively  less  amenable  to 
medical  care  inputs  and  more  likely  relate  to  nutrition  and  the  general 
well  being  of  the  mother. 

While  not  statistically  significant,  the  magnitudes  of  decrease  in 
neonatal  death  rates  associated  with  WIC  benefits  amongv all  births  (2.3  per 
1,000),  among  more  and  less  educated  whites  (6.2  per  1,000,  and  2.3  per 
1,000,  respectively),  and  less  educated  blacks  (4.7  per  1,000)  are  large 
and  consistent  with  important  program  benefits. 

G.  CONCLUSIONS 

All  studies  of  the  effect  of  the  WIC  program  (with  a  few  exceptions) 
depend  on  comparisons  that  can  never  lead  to  the  security  of  inference  of 
the  most  sophisticated  experimental  research  designs,  such  as  randomized 
trials.  Thus,  the  weaknesses  of  this  historical  design  must  be  weighed 
against  the  weakness  of  other  alternate  or  complementary  studies,  and  the 
special  strengths  of  this  approach,  alsa. should  contribute  to  final,  judgment 
of  these  results. 

These  analyses  were  unlike  any  others  used  to  evaluate  the  WIC  pro- 
gram, either  in  method  or  scope.  The  credibility  and  meaning  of  the  re- 
sults depend  on  several  factors:  whether  the  results  are  consistent  with 
those  of  other  research,  done  with  different  strategies  and  among  different 
populations,  but  aiming  to  assess  some  of  the  same  issues;  whether  they  are 
likely  to  have  been  affected  by  WIC  program  inputs;  and  whether  they  are 
sufficiently  unlikely  to  have  arisen  by  chance.  It  is  as  important  that 
the  pattern  of  these  results  is  sensible  and  leads  to  some  logical  under- 
standing of  the  program  and  its  social  and  medical  significance  as  whether 
results  met  the  conventsions  of  statistical  significance. 

There  is  now  adequate  justification  to  extend  the  analyses  to  an  even 
larger  number  of  States,  since  in  a  number  of  instances  the  WIC  effects, 
while  attaining  their  predicted  magnitude,  were  not  statistically  signifi- 
cant. It  seems  clear  that  the  analyses  should  be  extended  to  other  States 
where  WIC  penetration  can  be  calculated,  but  which  were  not  included  in 
this  initial  study  because  the  birth  and  death  certificate  files  were  aot 
in  a  form  in  which  they  could  be  included  with  relative  efficiency.  NCHS 
aims  to  have  linked  birth  and  death  certificates  from  all  States  in  the 
very  near  future.  If  their  files  extend  back  to  the  early  seventies, 
subsequent  analysis  will  be  greatly  facilitated.     It  will  be  impossible  to 
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include  in  any  subsequent  analyses  those  States  where  numbers  of  women  who 
receive  WIC  benefits  are  unavailable  by  county. 

The  model  used  to  estimate  WIC  effects  in  this  study  is  a  relatively 
simple  model.  Subsequent  research  could  modify  this  model  in  two  major 
respects.  First,  the  model  assumes  that  the  effect  of  WIC  penetration  is 
the  same  for  all  counties  and  all  time  periods.  This  assumption  is  re- 
flected in  the  single  regression  parameter  associated  with  WIC  penetration. 
It  could  be  that  the  effect  of  WIC  varies  over  counties  or  over  time;  that 
is,  there  is  an  interaction  of  WIC  with  time  or  county.  Further  analysis 
could  test  these  assumptions.  Second,  it  ^assumes  that  the  effect  of  WIC 
penetration  is  linear.  It  could  be  that  the  effect  of  WIC  penetration  is 
nonlinear  in  that  the  marginal  effect  of  WIC  at  high  penetration  levels  is 
less  than  its  effect  at  lower  penetration  levels.  This  could  easily  be 
tested  by  including  a  quadratic  term  for  WIC  in  the  regression  model. 
Again,  further  analyses  could  test  these  assumptions. 

Another  limitation  is  that  3  could  be  a  downward-biased  estimate  of 
the  effects  of  WIC  penetration  since  the  numerator  and  denominator  of  the 
WIC  penetration  index  are  both  estimates  with  unknown  error  characteris- 
tics. Finally,  a  different  approach  would  be  to  apply  Linear  Structural 
Equation  Models  (LISREL) .  With  LISREL,  for  each  year,  path  coefficients 
could  be  computed  between  penetration  and  outcome,  net  of  prior  penetration 
and  outcome.  It  is  possible  to  test  whether  these  coefficients  changed 
over  time  as  the  program  has  grown.  This  approach  takes  autocorrelation 
into  account. 


There  are  several  additional  analyses  which  had  been  intended,  but 
which  were  beyond  the  resources  available.  They  include  the  judgment  of 
whether  WIC  was  more  effective  '  among  younger  women  and  women  of  lower 
parity  (which  was  posited  from  past  research). 

When  planning  and  designing  this  study,  after  having  judged  that  it 
was  necessary  to  estimate  the  effect  of  the  WIC  program  over  its  entire 
history,  it  was  frustrating  that  it  was  not  feasible  to  link  records  of 
individual  receipt  of  WIC  to  perinatal  income.  While  this  strategy  was 
appealing  and  would  have  added  several  important  strengths  to  the  study,  it 
is  important  to  reflect  on  the  special  value  of  the  historical  level  anal- 
yses that  were  done.  Recognizing  that  cost  and  other  factors  stood  in  the 
way  of  conducting  a  large  national,  matched-record  study  of  WIC  participant 
files  and  linked  birth/ death  certificate  files,  the  historical  approach  was 
an  excellent  substitute.  It  provided  an  opportunity  to  measure  the  impact 
of  the  WIC  program  nationwide  over  a  significant  time  period  and  with  a 
sufficiently  large  sample  to  estimate  WIC  effects  on  relatively  rare 
events,  such  as  fetal  mortality.  Focusing  on  the  county  as  the  unit  of 
analysis  is  very  suitable  for  the  analysis  of  programs,  in  that  programs 
such  as  WIC  are  designed  to  solve  public  health  problems.  The  historical 
approach  permitted  not  only  inferences  at  the  national  level,  and  for 
subsets  of  the  population  defined  by  education  and  race  across  time,  it 
also  permitted  analyses  for  groups  of  counties  characterized  by  type  of 
rea,   population,    and  program.     All  of  these   analyses   are   also  possible 


III-63 


with  a  linked  record  file  at  the  individual  level.  In  addition,  for  the 
same  total  number  of  individual  records,  the  statistical  power  of  the  anal* 
yses ,  and  hence  sensitivity  to  small  effects,  should  be  greater  in  a  study 
of  individuals.  However,  it  should  also  be  recognized  that  the  historical 
approach  avoids  some  of  the  major  problems  of  matched-record  studies  at  the 
individual  level,  namely  the  biasing  effects  of  failing  to  match  records 
that  should  be  matched  and  of  matching  errors  in  records  that  are  matched. 

The  estimated  magnitudes  of  benefit  associated  with  the  WIC  program 
are  large  and  even  though  some  were  not  statistically  significant,  they  are 
consistent  with  the  better  past  analyses  of  the  effect  of  WIC  on  perinatal 
outcome  even  though  this  study  took  a  very  ^  different  approach  both  in 
design  and  analysis.  Most  past  studies  were  too  small  to  generate  meaning- 
ful estimates  of  the  effects  of  the  program  on  perinatal  mortality.  This 
study  also  was  affected  on  occasion  by  relatively  few  data  units,  even 
though  it  started  with  approximately  11  million  births;  However,  the  unit 
of  analysis  was  the  county-year,  and  for  some  analyses,  especially  among 
the  race  and  education  subgroups,  the  number  of  such  units  was  rather  small 
for  the  magnitude  of  effects  to  be  detected. 

The  effective  sample  size  was  somewhat  less  than  the  total  county- 
years  of  data  for  most  of  the  analyses.  The  year-to-year  (Correlation  in 
the  outcome  variables  reduces  the  effective  sample  size  in  essentially  the 
same  manner  as  in  a  cluster  sample.  If  the  autocorrelation  is  unity,  the 
effective  sample  size  is  the  number  of  counties,  regardless  of  the  number 
of  years  of  data  available.  If  the  autocorrelation  is  zero,  the  effective 
sample  size  is  the  number  of  county-years  of  data.  The  autocorrelations 
obser'/ed  -in-  this  study  for  the  major,  outcome  variables  (gestation,  birth- 
weight,  fatal  and  infant  mortality)  were  in  the  neighborhood  of  0.05,  which 
reduces  the  effective  sample  size  by  30  percent.  The  estimated  autocor- 
relation for  mean  birthweight  for  the  total  sample  was  0.12  which  cut  the 
effective  sample  for  estimating  the  WIC  effect  approximately  in  half. 
Thus,  although  the  county-years  of  data  available  were  about  9,000,  the 
effective  sample  size  was  only  about  4,500  in  an  analysis  in  which  the 
estimated  increase  in  mean  birthweight  for  WIC  recipients  of  23  g  repre- 
sented just  0.6  of  a  percent  of  the  overall  mean  birthweight.  The  power  of 
an  effective  sample  size  of  4,500  to  detect  as  statistically  significant  a 
birthweight  difference  this  small  is  less  than  50  percent. 

The  magnitudes  of  estimated  WIC  effects  "in  this  study  for  improved 
prenatal  care,  increased  duration  of  pregnancy,  increased  birthweight,  and 
decreased  fetal  (and,  possibly  neonatal)  mortality  for  all  WIC  recipients 
and  for  subgroups  of  WIC  recipients  were  all  meaningful  from  a  program 
standpoint.  Therefore,  it  would  be  useful  in  subsequent  research  and 
important  in  terms  of  statistical  efficiency  to  extend  the  analysis  over 
more  years  and  for  all  States  where  it  is  feasible,  in  spite  of  the  incre- 
mentally higher  costs  of  adding  additional  years  and  States,  and  to  apply 
alternative  and  more  intensive  analytic  approaches  to  these  data. 

The  analytic  model  assumes  that  the  county  and  time  parameters  capture 
the    major    influences    (e.g.,    health    care    expenditures    and  socioeconomic 
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status    of    county)    on   the    outcome    (dependent)    variable   associated  with 

•counties  and  with  time.  The  WIC  penetration  parameter  (P)  reflects  the 
influence  of  WIC  on  the  dependent  variable  above  and  beyond  ^he  general 
trends  in  that  variable  across  counties  and  time.  In  order  to  draw  any 
causal  inferences  on  the  basis  of  the  estimated  WIC  penetration  parameter, 
it  is  necessary  to  assume  that  the  county  and  time  parameters  account  for 
all  the  sources  of  influence  on  the  dependent  variable  that  are  potentially 
confounded  with  WIC  penetration.  One  can  never  be  sure  of  this,  although 
intuitively  it  would  seem  that  the  county  and  time  parameters  do  a  good  job 
in  adjusting  the  WIC  penetration  parameter. 

Since  confounding  cannot  be  rejected  from  the  analyses  in  this  report 
(given  the  level  of  error  and  incomplete  ascertainment  of  confounding 
factors)  any  significant  evidence  of  confounding  would  imply  that  presumed 
effects  of  the  WIC  program  should  be  interpreted  with  caution.  Confounding 
by  health  care  is  probably  unlikely;  the  pattern  of  the  relationships 
estimated  from  WIC  penetration  in  the  study  appear  to  be  much  more  likely  a 
function  of  the  program.  The  analyses  among  the  four  subgroups  of  births 
defined  by  mothers'  education  and  race  have  helped  to  judge  the  likelihood 
of  confounding.  Most  countywide  conf ounders ,  certainly  those  relating  to 
improved  perinatal  services,  should  affect  the  more  privileged  as  much  or 
more  than  the  less  privileged,  given  the  way  services  are  distributed  and 
used  in  .our  society.  Thus,  if  the  results  are  due  to  confounding,  effects 
ought  to  be  stronger  among  the  better  educated  and  among  whites  rather  than 
blacks.     In  general,  this  was  not  the  case. 

In  addition,  confounding  by  improved  perinatal  services  (fetal  moni- 
toring, operative  obstetrics,  neonatal  intensive  care,  etc.)  should  have 
had  almost  no  effect  on  birthweight  or  duration  of  gestation,  only  minimal 
effect  on  fetal  mortality  (other  than  for  the  relatively  small  component  of 
fetal  mortality  contributed  by  intrapartum  death) ,  but  large  effects  on 
neonatal  and  possibly  postneonatal  mortality.  Health  care,  both  preventive 
and  therapeutic,  can  strongly  affect  these  latter  indices,  but  is  at  best 
weakly  related  to  the  former  ones.  The  balance  and  kinds  of  estimated 
effects  of  the  WIC  program  can  thus  help  in  the  judgment  of  whether  con- 
founding was  likely. 

This  study  has  been  exploratory  and  perhaps  pathfinding.  The  histori- 
cal design,  while  in  some  ways  flawed,  was  the  only  one  available  to  pro- 
vide nationwide  estimates  of  WIC  program  effects  over  its  duration.  It 
would  have  been  better  to  have  had  results  from  larger  numbers  of  counties 
and  for  more  years,  with  potentially  greater  statistically  significance. 
It  would  also  have  been  preferable  to  base  the  penetration  index  on  inci- 
dence of  WIC  participation  rather  than  prevalence.  Nevertheless,  the 
magnitude  of  the  effects  observed,  though  variable,  and  their  strong, 
consistently  favorable  direction  and  coherence  with  WIC  program  goals 
allows  some  assurance  ih  judging  that  the  program  has  been  successful  in 
improving  use  of  prenatal  care  and  outcomes  of  pregnancy. 

m 


1II-65 


Rush,  D.,  Z.  Stein,  and  M.  Susser.     1980a..    "A  randomized  controlled  trial 
of  prenatal  nutritional  supplementation  in  New  York  City."  Pediatrics 
65:683-697.  • 

Rush,  D.,  Z.  Stein,  and  M.  Susser.     1980b.    Diet  in  Pregnancy:     k  Randomized 
Controlled  Trial  of 'Nutritional  Sunplements .     Birth  defects.  Original 
Article  Series  16,  No.  3.     New  York:     Alan  R.  Liss  (March  of  Dimes 
Birth  Defects  Foundation) . 

Rye,  J.,  M.  White,  and  M.  Majchrzak.  1978a.  "Intervention  outcomes  in 
Arizona's  WIC  program,  July  1976  through  March  1977."  Unpublished 
report.     Pima  County,  Tucson,  Arizona. 

Rye,  J.,  M.  White,  and  M.  Majchrzak.     1973b.  "Does  -objective-based  health 

education  affect  positive  changes  in  the  health  status  of  WIC  program 

clients?"    Unpublished  report.    A  report  of  preliminary  findings  in 
Pima  County,  Arizona.    Tucson,  Arizona. 

Schaeffer,  E. ,  and  M.  Edgerton.     1976.     "Infant  Behavior  Inventory."  Unpub- 
lished. 

Schelzel,  G.  ,  and  M.  A.  Britton.     1978.     ".An  assessment  of  the  WIC  program 

in  Pennsylvania."      Unpublished  report.     Pennsylvania  Health  Department. 

Schramm,  W.  F.     1983.     "WIC  prenatal  participation  and  its  relacionship  to 

newborn  Medicaid  costs  in  Missouri:  A  cost/benefit  analysis."  Missouri 
Center  for  Health  Statistics,  Jefferson  City,  Missouri. 

Sharbaugh,  C,  C.  Morris,  and  C.  Mahan.     1977.     "The  North  Central  Florida 
WIC  evaluation."    Unpublished  report.     North  Central  Florida  Maternity 
and  Infant  Care  Project,  Gainesville,  Florida. 

Silverman,  P.  R. ,  L.  H.  Kuller,  and  D.  C.  Kolodner.     1982.     "The  effect  of 
a  local  prenatal  nutrition  supplementation  program  (WIC)  on  birth 
veight."    Unpublished  manuscript.     Allegheny  County  Health  Depart.Tient , 
Pittsburgh,  Pennsylvania. 

Slonim,  A.  B. ,  K.  M.  Kolasa,  and  M.  A.  Baso.  1981.  "The  cultural  appropri- 
ateness of  the  WIC  program  in  Cherokee,  North  Carolina."  J.  Amer.  Die- 
tetic .Assoc.  79:164-168. 

Smallwood,  David  and  James  Blaylock.     1983.     "Analysis  of  Food  Stamp  Program 
Participation  and  Food  Expenditures."    Mimeograph,  Economic  Research 
Service,  United  States  Dept.  of  Agriculture,  January. 

Stebbins,  L.     1981.    Unpublished  APHA  abstract. 

Stockbauer,  J.,  and  C.  R.  Blount.     1983.     "Evaluation  of  the  prenatal 

participation  component  of  the  Missouri  WIC  program."    Missouri  Depart- 
ment of  Social  Services,  Division  of  Health,  Jefferson  City,  Missouri. 


R-10 


RTI/NYSRF:  Research  Triangle  Institute/New  York  State  Research  Foundation. 
1983.  "The  National  WIC  Evaluation:  A  study  of  health  and  nutrition 
of  mothers  and  their  children.    Field  Procedures  Manual."  Unpublished. 

Roche,  A.     1980.     "Possible  catch  up  growth  of  the  brain  in  man."  Acta 
Medica  Auxologica  12:165-179. 

Roche,  A.  F.,  and  J.  H.  Himes.  1980.  "Incremental  growth  charts."  Amer. 
J.  Clinical  Nutrition  33:2141-2152. 

Rosso,  P.,  and  R.  Kava.     1980.     "Effects  of  food  restriction  on  cardiac 

output  and  blood  flow  to  the  uterus  and  placenta  in  the  pregnant  rat." 
J.  Nutrition  110(12) :2350-2354. 

Rush,  D.     1974.    "Examination  of  the  relationship  between  birthweight, 
cigarette  sm.oking  during  pregnancy,  and  maternal  weight  gain." 
J.  Qbstet. /Gynecol .  Brit.  Commonwealth  81:746-752. 

Rush,  D.     1980b.     "Cigarette  smoking,  nutrition,  social  status,  and  perinatal 
loss:     Their  interactive  relationships."    In:  Human  Embryonic  and  Fetal 
Death,  edited  by  I.  H.  Porter  and  E.  B.  Hook,  pp.  207-219.     New  York: 
Academic  Press. 

Rush,  D.  1982.  "Is  WIC  Worthwhile?"  Amer.  J.  Public  Health  72(10): 1101- 
1103. 

Rush,  D.     1983.     "In  xesponse  to  Hicks,--«t- a^-. "    -Afner.  J..  Public  Health 
73(6) :700-701. 

Rush,  D.     1984.     "The  behavioral  consequences  of  protein-energy  deprivation 
and  supplementation  in  early  life:    An  epidemiologic  perspective." 
In:     Nutrition  and  Behavior,  Volume  5,  of  Human  Nutrition:     A  Compre- 
hensive Treatise,  edited  by  J.  R.  Caller.     New  York:  Plenum  Publishing 
Corp . 

Rush,  D.,  et  al.     1982.    Unpublished  data. 

Rush,  D. ,  J.  M.  Alvir,  L.  Artiola,  W.  Condelli,  G.  Garbowski,  J.  Leighton, 
N.  Sloan,  D.  G.  Horvitz,  D.  Duncan,  R.  Folsom,  S.  Johnson,  R.  Kulka, 
J.  Lessler,  and  R.  P.  Moore.     1982.     "Proposed  designs:     Studies  of 
pregnant  women  and  children.    National  Evaluation  of  the  Special 
Supplemental  Food  Program  for  Women,  Infants,  and  Children  (WIC): 
Final  Report."    Unpublished.    Submitted  to  the  Food  and  Nutrition 
Service,  USDA. 

Rush,  D.,  and  A.  Kristal.     1982.     "Methodologic  studies  during  pregnancy: 
The  reliability  of  the  twenty-four  hour  dietary  recall."    Amer.  J. 
Clinical  Nutrition  35:1259-1268. 

Rush,  D.,  H.  Davis,  and  M.  W.  Susser.     1972.     "Antecedents  of  low  birthweight 
in  Harlem,  New  York  City."    Intl.  J.  Epidemiology  1:393-405. 


R-9 


Mora,  J.  0.,  B.  de  Paredes,.M.  Wagner,  I.  de  Navarro,  J.  Suescun,  N. 

Christiansen,  and  M.  G.  Herrera.     1979.     "!iiitritional  supplementation 
and  the  outcome  of  pregnancy.     1.     Birthweight. '*    Amer.  J.  Clinical 
Nutrition  35:864-916.  [32:455-462] 

NRC:  National  Research  Council,  Food  and  Nutrition  Board.     1980.  Recommended 
Dietary  Allowances.    Washington,  D.C.:    National  Academy  of  Sciences. 

Niswander,  K.  R. ,  and  M.  Gordon.     1972.     "The  women  and  their  pregnancies. 
The  collaborative  perinatal  study  of  the  NINCDS."    DHEW  Publication 
No.   (NIH)  73-379.     Washington,  D.C.:     U.S.  Government  Printing  Office. 

Nutt,  P.  C,  M.  Wheeler,  and  R.  A.  Wheeler.  1981.  "Social  program  evalua- 
tion revisited:  The  WIC  program."'  The  Ohio  State  University,  American 
Institute  of  Decision  Sciences. 

Osofsky,  H.  J.     1975.     "Relationships  between  prenatal  medical  and  nutritional 
measures,  pregnancy  outcome,  and  early  infant  development  in  an  urban 
poverty  setting.     I.     The  role  of  nutritional  intake."    Amer.  J.  Qbstet. 
Gynecol.  123:682-690. 

Paige,  D.  1983.  "Evaluation  of  the  WIC  Program  in  infants  on  the  Eastern 
Shore  of  ilaryland."  Johns  Hopkins  University,  Cepartjnent  of  Maternal 
and  Child  Health,  Baltimore. 

Pelto,  J.  M.  1982.  "Results  of  a  nutrition  intervention  program:  The  WIC 
program  in  Alaska."    Alaska  Medicine  24:14-17. 

Pirani,  3.  B.  K. ,  and  I.  MacGillivray .     1973.     "Smoking  during  pregnancy. 
Its  effect  on  maternal  metabolism  and  fetoplacental  function."    Ame r . 
J.  Qbstet.  Gynecol.  52:257-263. 

Pollitt,  E.,  and  R.  Lorimor.     1983.     "Effects  of  WIC  on  cognitive  development. 
Amer.  J.  Public  Health  73 (6) : 698-700 . 

Pollitt,  E. ,  and  C.  Thomson.     1977.     "Protein-calorie  malnutrition  and 
behavior:    A  view  from  psychology."     In:     Nutrition  and  the  Brain, 
Vol.  2,  edited  by  R.  J.  Wurtman  and  J.  J.  Wurtman,  pp.  261-306.  New 
York:    Raven  Press. 

Quackenbush,  G.  and  J.  D.  Shaffer.     1960.     "Collecting  Food  Purchase  Data 

by  Consumer  Panel — A  Methodological  Report  on  the  MSU  Consumer  Panel." 
1951-58.    Michigan  State  University  Agric.  Expt.  Sta.  Bull.,  279. 

RTI:  Research  Triangle  Institute.     1981.     "Evaluation  o-f  the  Special  Supple- 
mental Food  Program  for  Women,  Infants,  and  Children  (WIC).  Evidence 
from  the  literature."    Research  Triangle  Park,  North  Carolina. 

RTI:  Research  Triangle  Institute.     1984a.     "National  evaluation  of  the 
Special  Supplemental  Food  Program  for  Women,  Infants,  and  Children 
(WIC).     Final  report  on  quality  control  for  premachine  editing,  dietary 
coding,  data  entry,  and  machine  editing."    Unpublished.  Submitted  to 
the  Food  and  Nutrition  Service,  USDA. 


R-8 


Kristal,  A.  R. ,  and  D.  Rush.     1984.     "Maternal  nutrition  and  duration  of 

gestation:    Areview."    In  Clinical  Obstetrics  and  Gynecology,  edited 
by  I.  R.  Merkatz.    Philadelphia:  J.  B.  Lippincott,  in  press. 

Langham,  R.  A.,  B.  W.  Dupree,  E.  H.  Atkins,  and  P.  "E.  Schilling.  1975. 
"Impact  of  the  WIC  program  in  Louisiana."    Unpublished  report. 
Louisiana  State  Health  Department,  New  Orleans. 

Lozoff,  B.     1984.    Personal  communication; 

Madden,  J.  P.,  S.  J.  Goodman,  and  H.  A.  Guthrie.     1976.     "Validity  of  the 
24-Hour  Recall."    Journal  of  the  American  Dietetic  Association,  68, 
1976,  pp.  143-147. 

Martinez,  G.  A.,  and  J.  P.  Nalenzienski.     1979.    "The  recent  trend  in 
breast-feeding."    Pediatrics  64(5)  :686-692. 

Martinez,  G.  A.,  and  J.  P.  Nalenzienski.     1981.     "1980  update:     The  recent 
trend  in  breast-feeding."    Pediatrics  67 (2) :260-263 . 

Martinez,  G.  A.,  and  D.  A.  Stable.     1982.     "The  recent  trend  in  milk  feeding 
among  WIG  infants."    Amer.  J.  Public  Health  72(1): 68-71. 

Martorell,  R. ,  R.  £.  Klein,  and  H.  Delgado.     1980.     "Improved  nutrition  and 
its  effects  on  anthropometric  indicators  of  nutritional  status."- 
Nutrition  Reports  Intl.  21:  219-230. 

Massachusetts  Executive  Office  of  Human  Services,  Department  of  Public 

Health.  1983.  "1983  Massachusetts  nutrition  survey  executive  summary." 
Division  of  Family  Health  Services,  Boston. 

McCarthy,  D.     1972.     Manual  for  the  McCarthy  Scales  of  children's  abilities. 
New  York,  New  York:     The  Psychological  Corporation. 

McKay,  H. ,  A.  McKay,  and  L.  Sinisterra.     1974.     "Intellectual  development 
of  malnourished  preschool  children  in  programs  of  stimulation  and 
nutritional  supplementation."    In:    Early  Malnutrition  and  Mental  Devel- 
opment:    Symposia  of  the  Swedish  Nutrition  Foundation  XII,  edited  by 
J.  Cravioto,  L.  Hambraeus,  and  B.  Vahlquist,  pp.  226-233.  Uppsala, 
Sweden:     Almquist  and  Wiksell. 

Metcoff,  J.,  P.  Costiloe,  W.  .Crosby,  H.  Sandstead,  C.  E.  Bodwell,  and  E. 

Kennedy.     1982.    "Nutrition  in  pregnancy  ("NIP")  final  report  (USDA)." 
(Report  to  the  Food  and  Nutrition  Service,  USDA.)    University  of 
Oklahoma  Health  Sciences  Center,  Oklahoma  City. 

Montana  Department  of  Health  and  Environmental  Sciences.     1982.  "Executive 
Summary,  WIC  teenage  pregnancy  outcome  project."    Report  submitted  to 
the  U.S.  Department  of  Agriculture. 


R-7 


Himes,  J.  H.     1984.    Personal  commuaicatioa. 

Himes,  J.  H. ,  A.  F.  Roche,  and  D.  Thissen.     1981.    Parent-specific  Adjust- 
ments  for  Assessment  of  Recumbent  Length  and  Stature.     New  York:  S. 
Karger. 

Hytton,  F.  E.,  and  I.  Leitch.     1971.    The  Physiology  of  Human  Pregnancy. 
London:  Blackwell  Scientific  Publications. 

Johnston,  F.  £.,  P.  V.  Hamill,  and  S.  Lemeshow.     1974.     "Skinfold  thickness 
in  a  national  probability  sample  of  U.S.  males  and  females  age  6 
through  17  years."    Amer.  J.  Physical  Anthropol.     40:  321-324. 

Kaminski,  M. ,  C.  Rumeau-Rouquette ,  and  D.  Schwartz.  1976.  "Coasommation 
d' alcohol  Chez  les  femmes  enceintes  et  issue  de  la  grossesse."  Rev. 
Epidem.  et  Sante  Publ.  24:27-40. 

Kennedy,  E.  T. ,  S.  Gershoff,  R.  Reed,  and  J.  E.  Austin.     1982.  "Evaluation 
of  the  effect  of  WIC  supplemental  feeding  on  birth  weight."  J.  .Amer. 
Dietetic  Assoc.  80(3) :22Q-227. 

Kennedy,  E.  T.  ,  and  S.  Gershoff.     1982.     "Effect  of  WIC  supple-mental 

feeding  on  hemoglobin  and  hematocrit  of  prenatal  patients."    J .  Ame r . 
Dietetic  .Assoc.  30 (3 ): 227-230 . 

Kenny,  D.     1984.    Personal  communication. 

Kessel,  S.,  and -J.  Villar.     1983.     "Secular  trends  of  the  incidence  of  low 
birthweight  in  the  United  States,   1970-1980:     A  bivariaca  analysis." 
.Abstract  of  a  paper  presented  at  the  Sixteenth  .Annual  Meeting  of  the 
Society  for  Epidemiologic  Research,  Winnipeg,  Manitoba,  June  15t17, 
1983. 

Kessner,  D.  M.  ,  J.  Singer,  C.  E.  Kalk,  et  al.     1973.     "Infant  death:  .An 

analysis  by  maternal  risk  and  health  care."  Washington,  D.C.:  Insti- 
tute of  Medicine,  National  Academy  of  Sciences. 

Kotelchuck,  M. ,  M.  Anderka,  L.  J.  Stern,  M.  Hudson,  and  L.  Graham-Mero. 
1982.     "Massachusetts  Special  Supplemental  Food  Program  for  Women, 
Infants,  and  Children  (WIC)  followup  study:    Final  report." 
Massachusetts  Department  of  Public  Health,  Boston,  Massachusetts. 

Kotelchuck,  M. ,  J.  B.  Schwartz,  M.  T.-  Anderka,  and  K.  S.  Finison.  1981. 
"Massachusetts  Special  Supplemental  Food  Program  for  Women,  Infants, 
and  Children  (WIC)  evaluation  project:    Final  report."  Massachusetts 
Department  of  Public  Health,  Boston,  Massachusetts. 

Kotelchuck,  M. ,  J.  B.  Schwartz,  M.  T.  Anderka,  and  K,  S.  Finison.  1984. 
"VIC  participation  and  pregnancy  outcomes:  Massachusetts  Statewide 
Evaluation  Project."     (To  be  published  in  the*  Amer.  J.  Public  Health, 
October  1984.)    Massachusetts  Department  of  Public  Health,  Boston. 


R-6 


Grantham-McGregor,  S.,  M.  Stewart,  C.  Powell,  and  W.  N.  Schofield.  1979. 
"Effect  of  stimulatioQ  on  mental  development  of  malnourished  child.'* 
Lancet  2:200-201. 


Grantham-McGregor,  S.,  M.  E.  Stewart,  and  W.  N.  Schofield.     1980.  "Effect 

'of  long-term  psychological  stimulation  on  mexrtal  development  of  severely 
malnourished  children."    Lancet  2:785-789. 

Grantham-McGregor,  S.,  W.  N.  Schofield,  and  L.  Harris.     1983.     "Effect  of 

psychosocial  stimulation  on  mental  development  of  severely  malnourished 
children:    An  interim  report."    Pediatrics  72:239-243. 

Grossman,  M. ,  and  Jacobowitz,  S.     1981.     "Variations  in  infant  mortality 

rates  among  counties  of  the  United  States:    The  roles  of  public  policies 
and  programs."    Demography  18:695-713.  - 

Habicht,  J.  P.,  A.  Lechtig,  C.  Yarbrough,  and  R.  E,  Klein.     1974.  "Maternal 
nutrition,  birthweight,  and  infant  mortality."    In:     Size  at .Birth, 
edited  by  K.  Elliott  and  J.  Knight,  pp.  353-377.     Ciba  Foundation 
Symposium  27  (New  Series).    Amsterdam:  Elsevier. 

Haddad,  L.  J.,  and  C.  E.  Willis.     1983.     "An  analysis  of  factors  leading  to 
early  enrollment  in  the  Massachusetts  Special  Supplemental  Feeding 
Program  for  Women,  Infants,  and  Children."    Research  Bulletin  No.  682. 
Massachusetts  Agricultural  Experiment  Station,  University  of  Massachusetts 
at  Amherst.  M 

Healthwise,  Inc.     1980.     "VIC  nutrition  education  evaluation  final  report." 
Submitted  to  Idaho  Department  of  Health  and  Welfare,  WIC  Program 
Office,  Boise,  Idaho. 

Heimendinger,  J.     1981.     "I.  The  effect  of  WIC  on  the  growth  of  infants  and 
children.     II.  The  use  of  growth  standards  in  assessing  WIC  impact  on 
infants  and  children."    Unpublished  doctoral  thesis.     Harvard  University, 
Boston,  Massachusetts. 

Heimendinger,  J.,  and  N.  Laird.     1983.     "Growth  changes  measuring  the 
effect  of  an  intervention."    Evaluation  Rev.  7,  80-95. 

Hemminki,  E. ,  and  B.  Starfield,     1978.     "Routine  administration  of  iron  and 
vitamins  during  pregnancy:    Review  of  controlled  clinical  trials." 
Brit.  J.  Obstet.  Gynaecol.  85:404-410. 

Hicks,  L.  E.,  R.  A.  Langham,  and  J.  Takenaka.     1982.     "Cognitive  and  health 
measures  following  early  nutritional  supplementation:    A  sibling 
study."    Amer.  J.  Public  Health  72(10) : 1110-1118 . 


Hicks,  L.  E.,  R.  A.  Langham,  and  J.  Takenaka.     1983.     "Interpretation  of 
behavioral  findings  in  studies  of  nutritional  supplementation." 
Amer.  J.  Public  Health  73(6) :695-697 . 


Edozien,  J.  C. ,  B.  R.  Switzer,  and  R.  B.  Bryan.     1976a.    Medical  evaluation 

of  the  Special  Supplemental  Food  Program  foi^Vomen,  Infants,  and  Children 
(WIC)  (6  volumes).    Department  of  Nutrition,  University  of  North 
Carolina,  School  of  Public  Health,  Chapel  Hill,  North  Carolina. 

Edozien,  J.  C. ,  B.  R.  Switzer,  and  R.  B.  Bryan.     1976b.  "Medical  evaluation 

of  the  Special  Supplemental  Food  Program  for  Women,  Infants  and  Children." 

Select  Committee  on  Nutrition  and  Human  Needs,  U.S.  Senate.  Washington, 
D.C.:  U.S.  Government  Printing  Office. 

Edozien,  J.  C. ,  3.  R.  Switzer,  and  R.  B.  Bryan.     1979.     "Medical  evaluation 
of  the  Special  Supplemental  Food  Program  for  Women,  Infants,  and 
Children."    Amer.  J.  Clinical  Nutrition  32:677-692. 

Endres,  et  al.     1976a,  b. 

Endres ,  J.  M. ,  M.  Sawicki,  J.  A.  Casper.     1981.     "Dietary  assessment  of 

pregnant  women  in  a  supplemental  food  program."    J.  Amer.  Dietetic  Assoc. 
79:121-126. 

Federal  Register.     1980.     Part  5.     Department  of  Agricultural  Food  and 
Nutrition  Service,  Special  Supplement,  WIC.     November  12,   1980,  pp. 
74854-74377. 

Fleshood,  L. ,  M.  H.  Buckner,  A.  F.  Hatchett,  J.  A.  Hayes,  J.  Seals,  C.  M. 
Smith,  P.  A.  Scanlon,  and  J.  N.  Wallace.     1983.     "Is  WIC  reducing  the 
prevalence  of  low  birthweight  and  infant  mortality?"    Paper  presented 
during  the  106th  .American  Public  Healch  .Association  meeting,  19^3. 

George,  N.  N.     1982.     "Prepregnancy  weights,  weight  gains,  and  other  factors 
related  to  birthweights  of  infants  bom  to  overweight  women."  Disserta- 
tion, in  partial  fulfillment  of  the  requirement  for  the  Degree  of 
Master  of  Education.     Submitted  to  the  Graduate  College  of  Bowling 
Green    State  University. 

Georgia  Office  of  Nutrition,  Department  of  Human  Resources.     1982.  "WIC 
nutrition  survey."    Unpublished  report. 

Goldberg,  H.  E.  1982.  "An  evaluation  of  the  effectiveness  of  the  WIC 
program  in  terms  of  height,  birthweight,  weight,  and  hematocrit." 
Unpublished  report.    The  Mount  Sinai  Medical  Center,  New  York. 

GAO,  U.S.  General  Accounting  Office.     1984,     "WIC  evaluations  provide  some 
favorable  but  no  conclusive  evidence  on  the  effects  expected  for  the 
Special  Supplemental  Program  for  Women,  Infants,  and  Children." 
Report  to  the  Committee  on  Agriculture,  Nutrition,  and  Forestry,  U.S. 
Senate,  Washington,  D.C.    January  30,  1984. 

Gortmaker,  S.  1979.  "Effects  of  prenatal  care  upon  the  health  of  the 
newborn,"    Amer.  J.  Public  Health  69:653-7. 


R-4 


Christie,  D.  D.,  and  L.  B.  Gale.  1979.  "WIC  program  involvement  in  the 
prevention  of  mental  retardation."  (Mimeograph)  New  Jersey  State 
Department  of  Health,  John  Fitch  Plaza,  Trenton,  New  Jersey. 


Cohen,  J.,  and  P.  Cohen.     J.983.    Applied  Multiple  Regression/Correlation 

Analysis  for  the  Behavioral  Sciences.    Hillsdale,  New  Jersey:  Lawrence 
Erlbaum  Associates. 

Collins,  T. ,  J.  Leeper,  R.  S.  Northrup,  and  S.  Demeillier.     1981.  "Integra- 
tion of  WIC  program  with  other  infant  mortality  programs.  Final 
report."    Appalachian  Region  Commission  Report,  University  of  Alabama, 
Tuscaloosa,  Alabama. 

Comptroller  General  of  the  United  States.     1979.    "The  Suppplemental  Food 

Program  for  Women,  Infants,  and  Children  (WIC)— How  can  it  work  better?" 
Washington,  D.C.:    U.S.  General  Accounting  Office. 

Cook,  R.  A.,  S.  B.  Davis,  F.  H.  Radke,  and  M,  E.  Thornbury.     1976.  "Nutri- 
tional status  of  Head  Start  and  nursery  school  children.     I.  Food 
intake  and  anthropometric  measurements."    J.  Amer.  Dietetic  Assoc. 
68:120-126. 

Cravioto,  J.,  and  E.  R.  DeLicardie.     1975.     "Mother- infant  relationship 
prior  to  the  development  of  clinically  severe  malnutrition  in  the 
child."    In:    Western  Hemi3phere  Nutrition  Congress  IV,  edited  by  P. 
L.  White  and  N.  Selvey,  pp.  126-137.    .Acton,  Massachusetts:  Publishing 
Sciences  Group. 

Cronk,  C.  E. ,  and  A.  F.  Roche.     1982.     "Race  and  sex-specific  reference 
data  for  triceps  and  subscapular  skinfolds  and  weight/ sta ture. " 
Amer.  J.  Clinical  Nutrition  35:3^7-354. 

Davidson,  M.  L.     "The  multivariate  approach  to  repeated  measures."  BMDP 
Technical  Report  No.  75.     BMDP  Statistical  Software, 

Deterding,  J.,  A.  Wickiser,  and  J.  Smith.  1983.  "The  benefits  of  the  WIC 
program  in  three  Indian  communities."  University  of  Nebraska  Medical 
Center,  Omaha,  Nebraska. 

Development  Associates,  Inc.     1979.  "  Evaluation  of  the  WIC  migrant  demonstra 
tion  project:  A  final  report."    Unpublished  report.     Submitted  to  Food 
and  Nutrition  Service,  U.S.  Department  of  Agriculture.  Arlington, 
Virginia. 

Drayton,  P.  K.  D.     1982.     "An  evaluation  of  the  women,  infants,  and  children 
nutrition  education  intervention  program  for  hi^h-risk  pregnant  womeh 
in  three  centers  of  Illinois."    Doctoral  Thesis.  Southern  Illinois 
University  at.  Carbondale,  Illinois. 

Dunn,  L.  M. ,  and  L.  M.  Dunn.     1981.     "Peabody  Picture  Vocabulary  Test  - 

revised  (form  M-regular  edition)."    Circle  Pines,  Minnesota:  American 
Guidance  Service. 


R-3 


Beaton,  G.  H. ,  J.  Milner,  P.  Corey,  V.  McGuire,  M.  Cousins,  E.  Stewart,  M. 
deKamos,  D.  Hewitt, V.  Grambsch,  H.  Kassim,  and  J.  A.  Little. 
1979.     "Sources  of  variance  in  24-hour  dietary  recall  data;  Implications 
for  nutrition  study  design  and  interpretation.'*    Amer.  J.  Clinical 
Nutrition  32:2546-2559. 

Belshaw,  J.     1982.     "WIC  among  the  Navajos."    Community  Nutritionist  1:3, 
10-12. 

Bendick,  M. ,  T.  H.  Campbell,  D.  L.  Bowden,  and  M.  Jones,  The  Urban  Institute. 

1976.  "Efficiency  and  effectiveness  in  the  WIC  program  delivery 
system."    Miscellaneous  Publication  No.   1338,  1-216.     U.S.  Department 
of  .Agriculture. 

Blaylock,  J.  and  D.  Smallwood.     1981.     "Impact  of  Household  Size  and  Income 
on  Food  Spending  Patterns."    Washington  O.C.:    Economic  and  Statistical 
Service.    U.S.  Dept.  of  Agrculture,  MED  Tech.  Bull..,  1650. 

Brazelton,  T.  B. ,  E.  Tronick,  A.  Lechtig,  R.  E.  Lasky,  and  R.  E.  Klein. 

1977.  "The  behavior  of  nutritionally  deprived  Guatemalan  infants." 
Dev.  Med.  Child  Neurol.  19:364-372. 

Brevard  County  Health  Department  WIC  Staff.     1977.  "Report  of  WIC  data." 
Unpublished  report.    Rockledge,  Florida. 

Buncher,  C.  R.     1969.     "Cigarette  smoking  and  duration  of  pregnancy." 
.Amer.  J.  Obstet.  Gynecol.   103 (7) : 942-946 . 

Burk,  Marguerite  C.  and  Eleanor  M.  Pao.     1976.     "Methodology  for  Large-Scaia 
Surveys  of  Household  and  Individual  Diets."    Home  Economics  Research 
Report  No.  40,  ERS/USDA. 

California  Department  of  Health  Services,  Community  Health  Services  Division. 
1982.     "Retrospective  study  of  the  Special  Supplemental  Food  Program 
for  Women,  Infants,  and  Children  (WIC)."    Unpublished  report.  Maternal 
and  Child  Health  Branch,  Sacramento,  California. 

Carabello,  D. ,  C.  Doyle,  S.  Kananovich,  L.  Meisler,  and  P.  Wlodarczyk. 

1978.  "An  evaluation  of  a  Supplementary  Feeding  Program  for  Women, 
Infants,  and  Children."    Final  report,  student  project.    Yale  University 
School  of  Medicine. 

CDC.     1978.     Centers  for  Disease  Control,  Nutrition  Section.     "CDC  analysis  of 
nutritional  indices  for  selected  WIC  participants."    U.S.  Department 
of- Health  and  Human  Services,  Public  Health  Service,  Centers  for 
Disease  Control,  Atlanta,  Georgia. 

Chen,  J.  S.  1983.  "Simultaneous  Equations  Models  with  Qualitatve  Dependent 
Variables:  A  Food  Stamp  Program  Participation  and  Food  Cost  .Analysis." 
Ph.D.  Dissertation,  University  of  Missouri,  Columbia. 


R-2 


REFERENCES 


Adelson,  Saydye  F.     1960.     "Some  Problems  in  Collecting  Dietary  Data  from 
Individuals."    Journal  of  the  American  Dietetic  Association,  36, 
pp.  453-461. 

.Akin,  J.,  D.  Guilkey,  and  B.  Popkin.  1983.  "The  School  Lunch  Program  and 
Nutrient  Intake:  A  Switching  Regression  Analysis."  American  Journal 
of  Agricultural  Economics,  65,  pp.  477-485. 

Adrian,  J.  and  R.  Daniel.     1976.     "Impact  of  Socioeconomic  Factors  on 

Consumption  of  Selected  Food  Nutrients  in  the  United  States."  American 
Journal  of  Agricultural  Economics,  58,  pp.  31-38. 

Anderson,  G.  H,  R.  D.  Peterson,  and  G.  H.  Beaton.     1982.  "Estimating 

nutrient  deficiencies  in  a  population  from  dietary  records:    The  use 
of  probability  analyses."    Nutrition  Research  2:409-415. 

Argeanas,  S.,  and  I.  Harrill.     1979.     "Nutrient  intake  of  lactating  women 

participating  in  the  Colorado  WIC  Program."  Nutrition  Reports  Interna- 
tional 20(6) :305-810. 

Bailey,  L:  B.,  B.  O'Farrell-Ray ,  C.  S.  Mahan,  and  D.  Diraperio.  1983. 

"Vitamin  B6 ,  iron,  and  folacin  status  of  pregnant  women."  Nutrition 
Research  3:783-793. 

Balogh,  Miriam, -  Harold  A.  Kahn,  -and  Jack  H.  Medalie . ...  1971* .  "Random  Repeat 
24-Hour  Dietary  Recalls."  The  American  Journal  of  Clinical  Nutrition, 
24,  pp.  304-310. 

Basiotis,  Peter,  Mark  Brown,  S.  R.  Johnson,  and  Karen  J.  Morgan.  1983. 

"Nutrient  Availability,  Food  Costs,  and  Food  Stamps."  American  Journal 
of  .Agricultural  Economics,  65(4),  pp.  685-693. 

Basiotis,  P.     1983.     "Food  Costs,  Nutrient  Availability,  and  Nutrient 
Intake  of  Food  Stamp  Program  Eligible  Households:     Analysis  in  a 
Household  Production  Framework."    Ph.D.  Dissertation.    University  of 
Missouri.  Columbia. 

Baxter,  J.,  L.  Fleshood,  and  J.  Scheer.     1983.     "Reduced  frequency  of  low 
birthweights  among  women  receiving  WIC  in  Tennessee."    Abstract  sub- 
mitted for  the  1983  meeting  of  the  American  Public  Health  Association. 
(Separate  data  on  regions  within  the  State  also  included  in  a  report 
to  FNS). 

Beaton,  G.  H. ,  and  H.  Ghassemi.     1982.     "Supplementary  feeding  programs  for 
young  children  in  developing  countries."    Amer.  J.  Clinical  Nutrition 
35:864-916. 


R-1 


II-D-2.      Other  references: 

Baxter,  J.,  L.  Fleshood,  aad  J.  Sciieer.    1983.    '*Reduced  frequency  of  low 

birthweights  among  wonen  receiving  WIC  in  Tennessee."    Abstract  submitted 
for  the  1983  meeting  of; the  American  Public  Health  Association.  (Separate 
data  on  regions  within  the  State  also  included  in  a  report  to  FNS). 

Heimendinger,  J.,  and  N.  Laird.  1983.  ^Growth  changes  measuring  the  effect 
of  an  intervention."    Evaluation  Rev.  7,  80-95. 

Hicks,  L.         R.  A.  Langham,  and  J.  Takenaka.    1983.    "Interpretation  of 

behavioral  findings  in  studies  of  autritional  supplementation."    Amer.  J. 
Public  Health  73(6) :695-697. 

Kessel,  S.,  and  J.  Villar.     1983.    "Secular  trends  of  the  incidence  of  low 
birthweight  in  the  United  States,  1970-1980:    A  bivariate  analysis." 
Abstract  of  a  paper  presented  at  the  Sixteenth  Annual  Meeting  of  the 
Society  for  Epidemiologic  Research,  Winnipeg,  Manitoba,  June  IS- 17,  1983. 

Kristal,  A.  R. ,  and  D.  Rush.     1984.    "Hatemal  nutrition  and  duration  of 

gestation:    A  review."    In  Clinical  Obstetrics  and  Gynecology,  edited  by 
I.  R.  Merkatz.    Philadelphia:  J.  B.  Lippincott,  in  press. 

Lozoff,  B.     1984.    Personal  communication. 

Pollitt,  E.,  and  R.  Lorimor.     1983.    "Effects  of  WIC  on  cognitive  development." 
Amer.  J.  Public  Health  73(6) : 698-700 . 

Research  Triangle  Institute.  1981.  "Evaluation  of  the  Special  Supplemental 
Food  Program  for  Women,  Infants,  and  Children  (WIC).  Evidence  from  the 
literature."    Research  Triangle  Park,  Korth  Carolina. 

Rush,  D.     1982.     "Is  WIC  Worthwhile?"    Amer.  J.  Public  Health  72(10):  1101-1103. 

Rush,  D.     1983.     "In  response  to  Hicks,  et  al."    Amer.  J.  Public  Health 
73(6):700-701. 

United  States  General  Accounting  Office.     1984.     "WIC  evaluations  provide  some 
favorable  but  ao  conclusive  evidence  on  the  effects  expected  for  the 
Special  Supplemental  Program  for  Women,  Infants,  and  Children."  Report 
to  the  Committee  on  Agriculture,  Nutrition,  and  Forestry,  United  States 
Senate,  Washington,  O.C. 


II-D-6 


Sloniffl,  A.  B.,  S.  II.  Solasa,  and  tt.  A.  Baso.    1981.    **The  cultural  appropriate*^ 


ness  of  zhB  VIC  program  in  Cherokee,  Korth  Carolina.**  J.  Aner.  Dietetic 
Assoc.  79:164-168. 


Stockbauer,  J.,  and  C.  R.  Blount.  1983.    '^Evaluation  of  the  prenatal  partici- 
pation component  of  the  Missouri  VIC  program.'*    tlissouri  Department  of 
Social  Services,  Division  of  Health,  Jefferson  City,  Missouri.  ^ 

Thenen,  S.  V.    1982.    Tolacin  content  of  supplemental  foods  for  pregnancy.** 
J.  Amer.  Dietetic  Assoc.  80:237-241. 

Veiler,  ?.  G. ,  H.  P.  Stalker,  S.  V.  Jennings,  and  V.  T.  Fister.    1979.  **Anefflia 
as  a  criterion  for  evaluation  of  a  Special  Supplemental  Food  Program  for 
Women,  Infants,  and  Children."    Pediatrics  63:584-590. 

Villiams,  J.  T.    1982.    *'Vyoming  VIC  Evaluation.**    Unpublished  letter  report 
to  Food  and  Nutrition  Service. 


II-D-5 


Martinez,  G.  A.,  and  D.  A.  Stahle.     1982.     "The  recent  trend  in  milk  feeding 
among  WIC  infants."    Amer.  J.  Public  Health  72(1):68-71. 

Massachusetts  Executive  Office  of  Human  Services,  Department  of  Public  Health. 
1983.  "1983  Massachusetts  nutrition  survey  executive  summary."  Division 
of  Family  Health  Services,  Boston.    ^     , . 

Metcoff,  J.,  P.  Costiloe,  W.  Crosby,  H.  Sandstead,  C.  £.  Bodwell,  and 

E.  Kennedy.  1982.  "Nutrition  in  pregnancy  ("NIP")  final  report  (USDA)." 
(Report  to  the  Food  and  Nutrition  Service,  USDA.)  University  of  Oklahoma 
Health  Sciences  Center,  Oklahoma  City. 

Montana  Department  of  Health  and  Environmental  Sciences.     1982.  "Executive 

Summary,  WIC  teenage  pregnancy  outcome  project."  Report  submitted  to  the 
U.S.  Department  of  Agriculture. 

Nutt,  P.  C. ,  M.  Wheeler,  R.  A.  Wheeler.     1981.     "Social  program  evaluation 

revisited:  The  WIC  program."    The  Ohio  State  University,  American  Insti- 
tute of  Decision  Sciences. 

Paige,  D.     1983.    "Evaluation  of  the  WIC  Program  in  infants  on  the  Eastern 

Shore  of  Maryland."  Johns  Hopkins  University,  Department  of  Maternal  and 
Child  Health,  Baltimore. 

Pelto,  J.  M.     1982.    "Results  of  a  nutrition  intervention  program:    The  WIC 
program  in  .Alaska."    Alaska  Medicine  24:14-17. 

Rye,  J.,  M.  White,  and  M.  Majchrzak.  1978a.  "Intervention  outcomes  in 
Arizona's  WIC  program,  July  1976  through  March  1977."  Unpublished 
report.    Pima  County,  Tucson,  Arizona. 

Rye,  J.,  M.  White,  and  M.  Majchrzak.     1978b.     "Does  objective-based  health 
education  effect  positive  changes  in  the  health  status  of  WIC  program 
clients?    A  report  of  preliminary  findings  in  Pima  County,  Arizona." 
Unpublished  report.    Tucson,  Arizona. 

Schelzel,  G..,  and  M.  A.  Britton.     1973.     "An  assessment  of  the  WIC  program  in 
Pennsylvania."      Unpublished  report.    Pennsylvania  Health  Department, 

Schramm,  W.  F.     1983.    "WIC  prenatal  participation  and  its  relationship  to 

newborn  Medicaid  costs  in  Missouri:    A  cost/benefit  analysis."  Missouri 
Center  for  Health  Statistics,  Jefferson  City,  Missouri. 

Sharbaugh,  C. ,  C.  Morris,  and  C.  Mahan.     1977.     "The  North  Central  Florida  WIC 
evaluation."    Unpublished  report.    North  Central  Florida  Maternity  and 
Infant  Care  Project,  Gainesville,  Florida. 

Silverman,  P.  R.,  L.  H.  Kuller,  and  D.  C.  Kolodner.     1982.     "The  effect  of  a 
local  prenatal  nutrition  supplementation  program  (WIC)  on  birth  weight." 
Unpublished  manuscript.     Allegheny  County  Health  Department,  Pittsburgh, 
Pennsylvania. 


II-D-4 


Haddad,  L.  J.,  and  C.  £.  Willis.     1983.     "An  analysis  of  factors  leading  to 

early  enrollment  in  the  Massachusetts  Special  Supplemental  Feeding  Program 
for  Women,  Infants,  and  Children.'*    Research  Bulletin  No.  6S2.  Massachusetts 
Agricultural  Experiment  Station,  University  of  Massachusetts  at  Amherst. 

Healthwise,  Inc.     1980.     '*WIC  nutrition  education  evaluation  final  report." 
Submitted  to  Idaho  Department  of  Health  and  Welfare,  WIC  Program  Office, 
Boise,  Idaho. 

Heimendinger ,  G.     1981.    "I.  The  effect  of  WIC  on  the  growth  of  infants  and 
children.     II.  The  use  of  growth  standards  in  assessing  WIC  impact  on 
infants  and  children."    Unpublished  doctoral  thesis.    Harvard  University, 
Boston,  Massachusetts. 

Hicks,  L. ,  R.  A.  Langham,  and  J.  Takenaka.     1982.     "Cognitive  and  health 

measures  following  early  nutritional  supplementation:    A  sibling  study." 
American  Journal  of  Public  Health  72(10) : 1110-1118 . 

Kennedy,  E.  T. ,  S.  Gershoff,  R.  Reed,  and  J.  E.  Austin.     1982a.  "Evaluation 
of  the  effect  of  WIC  supplemental  feeding  on  birth  weight."  J.  Amer. 
Dietetic  Assoc.  80(3) ; 220-227 . 

Kennedy,  E.  T. ,  and  S.  Gershoff.  1932b.  "Effect  of  WIC  supplemental  feeding  M 
on  hemoglobin  and  hematocrit  of  prenatal  patients."  J.  Amer.  Dietetic  ^ 
Assoc.  80(3):227-230. 


Kotelchuck,  M.  ,  M.  Anderka,  L.  J.  Stem,  M.  Hudson,  and  L.  Graham-Mero.  1982. 
"Massachusetts  Special  Supplemental  Food  Program  for  Women,  Infants,  and 
Children  (WIC)  followup  study:  Final  report,"  Massachusetts  Department 
of  Public  Health,  Boston,  Massachusetts. 

Kotelchuck,  M. ,  J.  B.  Schwartz,  M.  T.  Anderka,  and  K.  S.  Finison.  1981. 

"Massachusetts  Special  Supplemental  Food  Program  for  Women,  Infants,  and 
Children  (WIC)  evaluation  project:    Final  report."    Massachusetts  Depart- 
ment of  Public  Health,  Boston,  Massachusetts. 

Kotelchuck,  M. ,  J.  B.  Schwartz,  M.  T.  Anderka,  and  K.  S.  Finison.     1984.  "WIC 
participation  and  pregnancy  outcomes:  Massachusetts  Statewide  Evaluation 
Project."     (To  be  published  in  the  Amer.  J.  Public  Health,  October  1984.) 
Massachusetts  Department  of  Public  Health,  Boston. 

Langham,  R.  A.,  B.  W.  Dupree,  E.  H.  Atkins,  and  P.  E,  Schilling.     1975.  "Impact 
of  the  WIC  program  in  Louisiana."    Unpublished  report.  Louisiana 
State  Health  Department,  New  Orleans. 

Martinez,  G.  A.,  and  J.  P.  Nalenzienski.  1979.  "The  recent  trend  in  breast- 
feeding."   Pediatrics  64(5) : 686-692. 

Martinez,  G.  A.,  and  J.  P.  Nalenzienski.     1981.     "1980  update:    The  recent 
trend  in  breastfeeding."    Pediatrics  67 (2) : 260-263 . 


II-D-3 


Deterding,  J.,  A.  Wickiser,  and  J.  Smith.  1983.  "The  benefits  of  the  WIC 
program  in  three  Indian  communities."  University  of  Nebraska  Medical 
Center,  Omaha,  Nebraska. 

Development  Associates,  Inc.     1979.  "  Evaluation  of  the  WIC  migrant  demonstra- 
tion project:  A  final  report."    Unpublished  report.    Submitted  to  Food 
and  Nutrition  Service,  U.S.  Department  of  Agriculture.  Arlington, 
Virginia . 

Drayton,  P.  K.  D.     1982.     "An  evaluation  of  the  women,  infants,  and  children 
nutrition  education  intervention  program  for  high-risk  pregnant  women  in 
three  centers  of  Illinois."    Doctoral  Thesis.  Southern  Illinois  Univer- 
sity at  Carbondale,  Illinois. 

Edozien,  J.  C. ,  B.  R.  Switzer,  and  R.  B.  Bryan.     1976a.     "Medical  evaluation 

of  the  Special  Supplemental  Food  Program  for  Women,  Infants,  and  Children 
(WIC)"  (6  volumes).    University  of  North  Carolina,  School  of  Public 
Health,  Chapel  Hill,  North  Carolina. 

Edozien,  J.  C,  B.  R.  Switzer,  and  R.  B.  Bryan.     1976b.     "Medical  evaluation 

of  the  Special  Supplemental  Food  Program  for  Women,  Infants  and  Children." 
Select  Committee  on  Nutrition  and  Human  Needs,  United  States  Senate. 
Washington,  D.C.:  U.S.  Government  Printing  Office. 

Edozien,  J.  C,  B.  R,  Switzer,  and  R.  B.  Bryan.     1979.     "Medical  evaluation  of 
the  Special  Supplemental  Food  Program  for  Women,  Infants,  and  Children." 
American  Journal  of  Clinical  Nutrition  32:677-692. 


Endres ,  J.  M. ,  M.  Sawicki,  J.  A.  Casper.     1981.     "Dietary  assessment  of  preg- 
nant women  in  a  supplemental  food  program."    Journal  of  the  American 
Dietetic  Association  79:121-126. 

Fleshood,  L. ,  M.  H.  Buckner,  A.  F.  Hatchett,  J.  A.  Hayes,  J.  Seals,  C.  M. 
Smith,  P.  A.  Scanlon,  and  J.  N.  Wallace.     1978.     "Is  WIC  reducing  the 
prevalence  of  low  birthweight  and  infant  mortality?"    Paper  presented 
during  the  106th  American  Public  Health  Association  meeting,  1978. 

George,  N.  N.     1982.     "Prepregnancy  weights,  weight  gains,  and  other  factors 
related  to  birthweights  of  infants  bom  to  overweigHt  women."  Disserta- 
tion submitted  in  partial  fulfillment  of  the  requirement  for  the  Degree 
of  Master  of  Education.     Graduate  College  of  Bowling  Green  State 
University, 

Georgia  Office  of  Nutrition,  Department  of  Human  Resources.     1982.  "WIC/ 
nutrition  survey."    Unpublished  report. 

Goldberg,  H.  E.     1982.     "An  evaluation  of  the  effectiveness  of  the  WIC  program 
in  terms  of  height,  birthweight >  weight,  and  hematocrit."  Unpublished 
report.     The  Mount  Sinai  Medical  Center,  New  York,  New  York. 


II-D-2 


Appendix  II-D:  Bibliography 
II-D-1.      Studies  reviewed: 

Argeanas,  S,,'  and  I.  Harrill.     1979.     "Nutrient  intake  of  lactating  women 
participating  in  the  Colorado  WIC  Program."    Nutrition  Reports  Inter* 
national  20(6) :805-810 . 


Bailey,  L.  B.,  B.  O'Farrell-Ray,  C.  S.  Mahan,  and  D.  Dimperio.  1983.  "Vita- 
min B6,  iron,  and  folacin  status  of  pregnant  women."  Nutrition  Research 
3:783-793. 

Belshaw,  J.     1982.     "WIC  among  the  Navajos."    Community  Nutritionist  1:3, 
10-12. 

Bendick,  M. ,  T.  H.  Campbell,  D.  L.  Bowden,  and  M.  Jones,  The  Urban  Institute. 
1976.     "Efficiency  and  effectiveness  in  the  WIC  program  delivery  system." 
Miscellaneous  Publication  No.  1338,  1-216.    U.S.  Department  of  Agricul- 
ture, 

Brevard  County  Health  Department  WIC  Staff.     1977.  "Report  of  WIC  data." 
Unpublished  report.    Rockledge,  Florida. 

California  Department  of  Health  Services,  Community  Health  Services  Division. 
1982.     "Retrospective  study  of  the  Special  Supplemental  Food  Program  for 
Women,  Infants,  and  Children  (WIC)."    Unpublished  report.    Maternal  and 
Child  Health  Branch,  Sacramento,  California. 

Carabello,  D. ,  C.  Doyle,  S.  Kananovich,  L.  Meisler,  and  P.  Wlodarczyk.  1978. 

"An  evaluation  of  a  Supplementary  Feeding  Program  for  Women,  Infants,  and 
Children."    Final  report,  student  project.    Yale  University  School  of 
Medicine. 

Centers  for  Disease  Control,  Nutrition  Section.     1978.  "CDC  analysis  of  nutri- 
tional indices  for  selected  WIC  participants."    U.S.  Department  of  Health 
and  Human  Services,  Public  Health  Service,  Centers  for  Disease  Control, 
Atlanta,  Georgia. 

Christie,  D.  D.,  and  L.  B.  Gale.     1979.  "WIC  program  involvement  in  the  pre- 
vention of  mental  retardation."    Mimeograph.    New  Jersey  State  Depart- 
ment of  Health,  John  Fitch  Plaza,  Trenton,  New  Jersey. 

Collins,  T. ,  J.  Leeper,  R.  S.  Northrup,  and  S.  Demeillier.     1981.  "Integra- 
tion of  WIC  program  with  other  infant  mortality  programs.    Final  report." 
Appalachian  Region  Commission  Report,  University  of  Alabama,  Tuscaloosa, 
Alabama . 

Comptroller  General  of  the  United  States.     1979.     "The  Suppplemental  Food 

Program  for  Women,  Infants,  and  Children  (WIC)— How  can  it  work  better?" 
Washington,  D.C.:    United  States  General  Accounting  Office. 


II-D-1 


II-C-5.    California  Department  of  Health  Services,  Community  Health 

Services  Division.     1982.     "Retrospective  Study  of  the  Special 
Supplemental  Food  Program  for  Women,  Infants,  and  Children  (WIC)." 
Unpublished  report.    Maternal  and  Child  Health  Branch,  Sacramento, 
California. 


This  extensive  report  was  primarily  a  description  of  participants  in 
the  program  and  of  administrative  issues,  such  as  proportion  lost  to 
followup.  Some  outcome  data  were  presented  but  were  limited  by  the 
relatively  few  births  available  and  the  large  number  of  women  for  whom  the 
outcome  of  pregnancy  was  unknown.  The  proportion  of  .infants  with 
birthweight  under  2,500  grams  was  related  to  trimester  of  entry  into  the 
WIC  program.  For  those  with  first  trimester  of  entry  into  WIC  the  rate  was 
3  percent;  in  the  second  trimester,  3.8  percent;  and  in  the  third 
trimester,  7.2  percent.  The  numbers  of  women  in  each  group  were  not  given. 
Statewide  rates  were  5.8  percent,  5.2  percent,  and  5.5  percent, 
respectively. 
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Table  II-C-4 

VIC  Teenage  Pregnancy  Outcome  Project,  Montana, 
1978  to  September  1981 


(Birthweigbt  (g)  by  WIC  status  and  race; 
infants  of  mothers  under  13  years  of  age) 


WIC 

Non-WIC 

Difference 

Nonwhite* 

3,430+340 

3,323+391 

107* 

(69)  " 

(233)"  r 

White 

3,232+1673 

3,121+768 

111 

(162)" 

(1,050) 

*p  <  0.05. 
(    )  =  tt. 


Predominantly  American  Indian. 


II-C-4.      Montana  Department  of  Health  and  Environmental  Sciences.  1982. 

"Executive  Summary,  WIC  teenage  pregnancy  outcome  project."  Report 
submitted  to  the  U.S.  Department  of  Agriculture. 


This  was  a  study  of  the  birthweights  of  infants  of  teenage  mothers  in 
the  State  of  Montana.  Four  groups  were  compared:  WIC  recipients  receiving 
a  special  modular  educational  package,  VIC  recipients  from  the  same  area 
before  the  educational  package  was  instituted,  those  from  other  WIC  pro- 
grams without  the  modular  educational  package,  and  teenage  mothers  not 
enrolled  in  WIC.  No  differences  were  associated  with  the  use  of  the 
modular  educational  package  compared  to  other  WIC  participants.  The 
results  comparing  WIC  and  non-WIC  groups  are  uncertain,  given  the  highly 
variable  standard  deviations  of  birthweights  across  group.  In  addition, 
comparisons  in  the  report  are  confusing:  outcomes  for  whites  and  nonwhites 
are  contrasted,  stratified  by  whether  or  not  they  had  been  enrolled  in  the 
WIC  program.  The  more  logical  comparison  would  be  between  those  enrolled 
in  WIC  and  others,  stratified  by  race  (see  Table  II-C-4  below).  The  report 
stated  that  no  significant  differences  were  found  when  18-  and  19-year-olds 
were  included,  and  therefore  the  analyses  were  limited  to  those  17  years  of 
age  and  under.  It  would  be  helpful  to  know  the  outcome  for  the  18-  and 
19-year-olds . 

The  difference  in  birthweight  associated  with  WIC  enrollment  was 
approximately  the  same  in  the  two  racial  groups  and,  given  their  much  lower 
standard  deviations,  significant  among  nonwhites.  Without  further  informa- 
tion on  the  comparability  of  the  WIC  and  non-WIC  groups ,  other  than  race 
and  age,  it  is  difficult  to  draw  conclusions  from  this  study,  particularly 
given  the  very  large  standard  deviation  for  birthweight  among  whites . 
Errors  in  keypunching  or  other  procedures  are  possible,  and  these  figures 
should  be  verified. 

Data  were  also  presented  on  numbers  of  visits  during  pregnancy  and 
frequency  of  complications,  which  did  not  differ  given  enrollment  in  WIC. 
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II-C-1.    George,  Nancy  Noble.    1982.    "Prepregnancy  weights,  weight  gains, 
and  other  factors  related  to  birthweights  of  infants  bom  to 
overweight  women.'*    Dissertation  submitted  in  partial  fulfillment 
of  the  requirement  for  the  Degree  of  Master  of  Education. 
Graduate  College  of  Bowling  Green  State  University. 

This  research  related  maternal  weight  at  conception  and  weight  gain 
during  pregnancy  to  birthweight  among  86  WIC  participants  and  57  private 
patients  from  the  practice  of  one  Toledo  obstetrician.  No  data  were 
presented  on  the  racial,  social,  demographic,  or  health  status  of  either 
group.  Little  inference  can  be  drawn  about  effectiveness  of  the  WIC  pro- 
gram from  the  data  presented. 


II-C-2.    Massachusetts  Executive  Office  of  Human  Services,  Department  of 
Public  Health.     1983.  "1983 

Massachusetts  Nutrition  Survey  Executive  Summary."  Division  of 
Family  Health  Services,  Boston,  Massachusetts. 


This  survey  of  1,429  low-income  children  between  the  ages  of  6  months 
and  6  years  assessed  height,  weight,  and  hematologic  status  abstracted  from 
clinic  records.  In  the  report,  only  one  datum  related  the  effect  of  the 
VIC  program  on  health  or  nutritional  status:  of  900  children  who  met  the 
WIC  income  eligibility  criterion,  there  were  412  WIC  participants,  22.9 
percent  of  whom  had  at  least  one  nutritional  abnormality  (low  height  for 
age,  low  weight  for  height,  or  anemia).  About  15  percent  of  the  residual 
income  eligible  children  had  at  least  one  measure  of  undernutrition.  No 
data  were  presented  on  whether  these  children  had  been  enrolled  in  the  WIC 
program  in  the  past,  nor  was  there  any  assessment  of  the  comparability  of 
the  two  groups,  other  than  on  family  income. 


II-C-3.     Georgia  Office  of  Nutrition,  Department  of  Human  Resources.  1982. 
"WIC/Nutrition  Survey."  Unpublished  report. 

A  two-page  outline  of  a  study  of  participants  in  one  WIC  program  in 
Georgia  during  fiscal  year  1980  was  available.  Indices  at  enrollment  were 
compared  with  values  after  intervention.  Among  450  infants  who  had  been 
defined  as  iron  deficient,  46  percent  had  increased  iron  levels  on  remea- 
surement,  7  percent  remained  the  same,  and  10  percent  had  lower  levels. 
These  results  cannot  be  interpreted  as  only  due  to  the  program,  since  they 
were  most  likely  due,  in  part,  to  regression  to  the  mean.  The  same  limita- 
tion is  true  for  the  other  outcome  presented,  obesity  in  childhood.  Some 
330  infants  were  identified  as  initially  obese;  on  followup  (the  duration 
of  treatment  is  not  specified),  24  percent  had  decreased  weight,  17  percent 
remained  the  same,  6  percent  had  fluctuating  weight,  and  6  percent  had 
increased  weight. 
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Appendix  II-C:    Studies  received  since  the  preparation  of  the  initial 

report  (January  1984) 


Table  II-B-12 


Thenen  (1982) 


Populatioa  studied  Noae 


Assignfflent  method/ 
research  design 

Study  group 
Number 
Treatment 


Two  examples  of  each  WIC  food  in  Massachusetts  VIC 
package  and  four  aliquots  of  each  example  analyzed. 


None 


Control  group 
Number 
Treatment 


None 


Results 


Mean  folacin  contents  of  WIC  foods  (pg/lOO  g) 


Milks 

Cheeses 

Eggs 

Cereals 

Juices 

Legumes 


3.6 

3.2 
27.0 

1.3 
0.12 

6.6 


0.2 

1.8 

2.4 

0.6 

0.04 

0.6 


6.6  ±  1.7 
10.1  ±  0.7 
46.6  ±  6.2 
1,340.0  ±  309^ 
21.3  ±  1.0 
87.0  ±  6.0 


Comment 


No  between  or  within  sample  reliability  testing 


±  =  S.E. 


II-3-24 


II-B-12.    Thenea,  S    W.    1982.    "Folacin  content  of  supplemental  foods  for 
pregnancy.      J.  Aaer.  Dietetic  Assoc.  80:237-241. 


/ 


Thenen  (1982)  analyzed  the  folacin  content  provided  by  WIC  food  oack- 
TA  f°  P"8"»"  and  lactating"^  women.     Two  exat^lJs  of 

(I  z      Llir  ^."f^^'^-  ""^l'  "«  ^-^ly^d  in  the  prepar?d  state 

l!;f:Lr?n  '  ^^"""l^ly  "ten  cooked)  by  four  separate  ertrlcts,  using 
lactobacillus  casei  as  the  assay  microorganism.    Folacin  content  varied  for 

ran«d  "f  rom"l  f"'  ^«  foTacin  content 

of^eat  tT  1  340°'u';'/?nn'°'  8""%(Mg/100  g)  for  cooked  Quick  Cream 

ot  Wheat  to  1,340  Mg/100  g  of  Product  19  (which  is  fortified  with  folacini 
Juxces  sampled  ranged  from  0.12  Mg/100  g  for  apple  juice  to  2^  3  Mg/^00  g 

u«/100  %  f""*"  Z'^"  f«  -ill"  ranged  from  3.1 

ftr  sample  of  reconstituted  nonfat  dry  milk  to  6.6  Mg/iOO  g 

ulnoo  .  ^  "  °'  '"S'*^  3.2  Mg/lOO  g'to  10.! 


f.i,/"""^*"'  densities   and   the   index  of  nutritional   quality  (INQ)  for 

fcUo=alori!!^"''"t''t'-    ^r"'"  (micrograms  of 'folacin  per  1,000 

kilocalories)  was  highest  for  Product  19  (3,170  Mg/ 1,000  kcal)  and  lowest 
for  Cream  of  Wheat  (3.3  Mg/ 1,000  kcal).  MillL,  ranged  from  43  pg/l  000  kca! 
for  evaporated  milk  to  177  pg/ 1,000  kcal  for  skim  milk.  The  nutrient 
density  ranged  from  5.1  M8/1,000  kcal  for  apple  juice  to  ^^9  Mg/1  MO  kca! 
for  reconstituted  frozen  orange  juice.  J  »  Mg/i,uuu  Kcai 

■y^V"'  ^Jf"^.."^,  nutritional  quality  (INQ)  is  the  nutrient  density  divided 
by  200  Mg/ 1,000  kcal  (based  on  RDA's).     INQ's  of  >1.0  and  >1  7  for  la«at- 

Th!  TMn  """"r'  "^P="i'=l7.  were  considered  good  folacin  sources 

The  INQ  was  lowest  for  apple  juice  and  Cream  of  Wheat  «0.1)  and  for  spHt 
green  peas,  Kix  cereal,  and  all  cheeses  fo  n  Th-  Twn  spiit 
Product  iq  Ci<;  al  t«»,i  f-,,  ,^  7-  (.O-U-  The  INQ  was  highest  for 
rroouct  19  (15.9),  Total  (14.4),  and  Concentrate  (10.6)  cereals. 

Contributions   of  WIC  foods   to  a  total  daily  intake  for  pregnant  and 
lactating  women  were  calculated  using  the  foods  within  each  food  gloup  that 

r!"catrrnthTy    ;'rhi%Ic%rogr;m  '"t.Tl 
calories  for  high-  and  low-foiacin  foods,  respectively. 

reported!'""'^""""  ^^^^^^^  ''^^   ^^^^^^    ^^^^    ^^-^^^^    were  aot 
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Table  II-B-11 


Sloaim  et  al.  (I98I) 


Populatioa  studied      Cherokee  Indians— Eastern  Band,  North  Carolina,  1978 


Assignment  method/ 
research  design 


Purposive  sample  of  10%  of  all  participant  households. 
Interviews  and  24-hour  dietary  recalls.  Participant 
observation  of  household.    Data  also  gathered  from  7  key 
informants  and  5  professionals  in  VIC  program. 


Study  group 
Number 
Treatment 


Control  group 
Number 
Treatment 


50  WIC  households 

(20  women  participating  in  WIC);  (30  mothers  of  infants 
and/or  children  participating  in  WIC) 


None 


Results 


Use  of  WIC  foods  bv  household  members 


Number  of 

Time 

of  meal 

household 

Morning 

Noon 

Evening 

Household  members  members 

%  of  household 

members 

WIC  recipients: 

Women  20 

75 

65 

70 

Infants  19 

95 

74 

89 

Children  40 

85 

55 

100 

Number  of 

households 

Others : 

Children  >5  24 

42 

5 

52 

Adults  plus  children  50 

58 

26 

82 

Infant  feeding  practices 

N 

% 

Reasons  for  breastfeeding 

Personal  preference 

25 

52 

Infant  health 

25 

33 

Total  breastfeeding 

38 

66 

Reasons  for  not  breastfeeding 

Medical/work 

13 

50 

Total  aot  breastfeeding 

38 

44 

Comment 


No  information  on  amount  nor  type  of  nutrition  educa- 
tion nor  duration  of  WIC  participation. 
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II-B-11.    Sloaim,  A.  B. ,  K.  M.  Kolasa,  and  M.  A.  Baso.     1981.  "The 

cultural  appropriateness  of  the  VIC  program  in  Cherokee »  North 
Carolina."    J.  Amer.  Dietetic  Assoc.  79:164-168. 


SloniiD  et  al.  (1981)  assessed  infant  feeding  practices,  meal  patterns, 
attitudes  toward  the  VIC  program  and  VIC  foods,  and  the  distribution  of  VIC 
foods  among  50  purposively  selected  VIC  participant  households  of  the 
Eastern  band  of  Cherokee  Indians  over  an  8-week  period  in  1978.  Respond- 
ents included  20  women  who  were  receiving  VIC  benefits,  pregnant,  or 
postpartum  (whether  or  not  lactating) ;  30  mothers  of  children  receiving  VIC 
benefits ;  and  7  key  informants .  Twenty-four  hour  dietary  recalls ,  recorded 
for  one  VIC  participant  per  household,  and  participant-  observation  of 
household  food  use,  were  performed.  These  data  were  supplemented  by  inter- 
views with  five  VIC  professionals. 

VIC  foods  were  found  to  be  used  widely  within  Cherokee  households. 
Sharing  of  VIC  foods  was  common.  The  women  were  asked  in  the  24-hour 
dietary  recall  and  interview  to  report  usage  of  VIC  foods  at  various  times 
of  the  day.  They  reported  that  among  households  with  non-VIC  members,  58, 
26,  and  82  percent  of  household  members  consumed  VIC  foods  (e.g.,  milk, 
cheese,  and  eggs)  at  the  morning,  noon,  and  evening  meals,  respectively. 
About  58  percent  of  the  women  reported  that  the  receipt  of  VIC  foods  was 
responsible  for  increased  consumption  of  VIC  foods,  as  well  as  of  food  in 
general . 

A  high  percentage  of  VIC  women  (66  percent)  reported  breastfeeding 
their  youngest  child.  About  52  percent  gave  as  the  primary  reason  personal 
preference  and  one-third  because  it  was  healthier  for  the  baby. 

.  The  sample  was  small,  and  there  was  no  control  group.  In  addition, 
the  amount  or  type  of  nutrition  education  was  not  specified,  nor  the  dura- 
tion of  VIC  benefits. 


II-B-21 


Table  II-B-10 
Rye  et  al.  (1978b) 


Populatioa  studied 


Assignment  method/ 
research  design 


Subsample  of  pregnant  VIC  clients,  Pima  County,  Arizona, 
1976-77  (see  Rye  et  al.,  1978a).    Subgroup  with  anemia 
or  other  pregnancy  risk. 

Retrospective  review  of  anemia  pre-  and  posteducational 
intervention,  from  clinic  records.    Review  of  birth 
records. 


Study  group 
Number 
Treatment 

Number 
Treatment 


38 

With  anemia 

■157  , 

With  high  risk  pregnancy  WIC  +  objective-based  education 

intervention. 


Control  group 
Number 
Treatment 


None 


Results 


Number  of 
objectives 
met 

0 

1+ 
2+ 
3+ 
4+ 
5 


%  with  increase  in 
hemoglobin/ hematocrit 
among  anemic  women 


33 
72 
72 
76 
72 
100 


(9) 

(29) 

(29) 

(25) 

(19) 

(1) 


Number  of 
objectives  met 

0 

1+ 
2+ 
3+ 
4-»- 


Birthweight  <2,50Q  g  (%) 


5.7 
4.9 
3.6 
4.0 
3.9 


(35) 

(122) 

(110) 

(101) 

(77) 


Duration  of 

WIC  participation  (months) 

1-3 
4-6 
7-9 


Average  number  of 
objectives  met/women 

2.1  (94) 
3.5  (60) 
5.7  (3) 


Comment 


(  )  =  a. 


Small  sample  size.     Intervention  methods  unclear.  No 
controls.     Number  of  objectives  met  confounded  by 
duration  of  gestation. 
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II-B-10.    Rye,  J.,  M.  White,  and  M.  Majchrzak.     1978b.     "Does  objective- 
based  health  education  effect  positive  changes  in  the  health 
status  of  WIC  program  clients?    A  report,  of  preliminary  findings 
in  Pima  County,  Arizona."    Unpublished  report.  Tucson,  Arizona. 


Rye  et  al.  (1978b)  reported  preliminary  results  of  an  educational 
intervention  program  on  cognitive  gains  and  other  educational  and  health 
status  outcomes.  Pregnancy  outcome  was  related  to  whether  educational 
objectives  were  met.  In  a  sample  of  38  VIC  women  with  anemia,  followed  for 
6  months ,  the  proportion  of  women  with  improved  hemoglobin  levels  increased 
with  the  number  of  objectives  met.  Intervention  methods  were  unclear  and 
the  criteria  for  meeting  objectives  unspecified. 

The  percentage  of  low-birthweight  infants  bom  to  157  pregnant  women 
receiving  WIG  benefits  was  related  to  the  number  of  objectives  met  and  the 
length  of  time  in  the  WIC  program.  The  percent  of  low  birthweight  infants 
was  lower  among  women  who  met  more  objectives.  Women  met  more  objectives 
if  enrolled  in  the  program  for  longer  time  periods. 


Sample  sizes  were  small  and  educational  intervention  methods  were  not 
specified.  There  was  no  control  group.  The  relationship  of  the  number  of 
objectives  met  and  outcome  was  confounded  by  duration  of  gestation,  and  the 
comparability  of  those  who  met  more  objectives  with  the  less  successful  is 
unknown. 
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Table  II-B-9 

Martinez  and  Nalenzienski  (1979,  1981);  Martinez  and  Stable  (1982) 


Population  studied      Mothers  of  6  month  old  infants.   -Stratified  sample  from 

Market  Development  Corp.  list  of  U.S.  births,  excluding 
births  not  considered  to  be  public  information,  1977-80 
(control  data  only  available  to  1979). 

Assignment  method/      Retrospective  study  of  incidence  and  duration  of  breast- 
research  design         feeding.    WIC  participation  identified  in  questionnaire. 


Study  group 
Number 


Treatment 

Control  group 
Number 


Treatment 


Results 


1977 
1978 
1979 
1980 


1,729 
3,504 
4,352 
6,165 


Maternal  pre-  and/or  postnatal  WIC  participation. 


1977:  17,715 
1978:  22,422 
1979:  22,220 

No  maternal  WIC  participation  during  or  after  last 
pregnancy. 


%  Breastfeeding 


1977 


1978 


1979 


1980 


Age  of 

Con- 

child (months) 

WIC 

Control 

WIC 

Control 

WIC 

Control 

WIC 

trol 

In  hospital 

33. 

6 

44. 

34. 

5 

46. 

Q  A 

37; 

0 

51.0-''^-* 

40. 

0 

NA 

2 

22. 

5 

32. 

U  «%  tf«  /% 

22. 

9 

34. 

\J  f\  4% 

24. 

4 

NA 

28. 

5 

NA 

3-4 

15. 

8 

25. 

15. 

9 

26. 

M 

17. 

8 

NA 

20. 

2 

NA 

5-6 

12. 

5 

19. 

/.  JUJU 

444%  0% 

11. 

2 

20. 

12. 

2 

12, 

14. 

4 

NA 

Mean  annual  percentage  increase  in  rate  of  breastfeeding 

Age  of  child  (months)  WIC^  Control 

In  hospital  2.13  3.15^ 

2  2.00  2.00*^ 

3-4  1.47 

5-6  1.90  1-80° 


Comment  •    Response  rate  ranged  from  54-62%.     Data  for  14.3-57.1% 

of  respondents  analyzed. 


^-^-p  <  0.01. 
— -p  <  0.001. 
NA  =  Not  available. 

^1977-1980. 

^1977-1979. 

^^1977-1978. 
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II-B-9.    Martinez,  G.  A..,  and  J.  P.  Nalenzienski.     1979.    "The  recent  trend 
in  oreastfeeding."    Pediatrics  64(5) : 686-692. 

Martinez,  G.  A.,  and  J.  P.  Nalenzienski.  1981.  "1980  update: 
The  recent  trend  in  breastfeeding."    Pediatrics  67(2) :260-263. 

Martinez,  G.  A.,  and  D.  A.  Stahle.     1982.    "The  recent  trend  in 
milk  feeding  among  WIC  infants."    Amer.  J.  Public  Health 
72(1):68-71.   

Martinez  and  Nalenzienski  (1979,  1981)  and  Martinez  and" Stahle  (1982) 
studied  infant  feeding  practices  from  1977  to  1980  in  the  Ross  Laboratories 
quarterly  survey.  Since  1976,  Ross  Laboratories  has  assessed  feeding 
patterns  of  a  stratified  sample  of  6-month-old  infants  from  the  Market 
Development  Corporation  list  of  U.S.  births.  This  list  includes  approxi- 
mately 70  percent  of  births  in  the  United  States,  but  excludes  illegitimate 
and  multiple  births  and  infant  deaths. 

Mothers  are  asked,  "With  your  youngest  child,  have  you  ever  partici- 
pated in  the  supplemental  food  program  called  WIC  (Women,  Infants,  and 
Children),  which  provides  iron-fortified  formula  or  coupons /vouchers  for 
the  purchase  of  infant  formula?"  The  wording  may  thus  imply  the  exclusion 
of  breastfeeding  WIC  participants  and  might  reduce  the  association  of  WIC 
with  breastfeeding,  due  to  undercounting  of  WIC  participants.  The  repre- 
sentativeness of  the  WIC  population  may  have  been  compromised,  since  higher 
risk  groups  were  probably  undersampled  or  had  lower  response  rates.  Low- 
income  WIC  recipients  were  more  likely  less  literate  and  possibly  less 
likely  to  receive,  complete,  and  return  a  self-administered  mail  question- 
naire (response  rate  ranged  between  54  and  65  percent).  WIC  respondents 
were  more  likely  to  come  from  rural  areas,  to  be  multiparous,  to  be  adoles- 
cent or  young,  to  have  borne  prematurely,  to  have  had  less  education,  to 
have  lower  family  income,  and  to  have  infants  of  lower  birthweight. 

Responses  were  weighted  to  adjust  for  demographic  differences  between 
the  sample  women  and  the  population  as  a  whole.  WIC  participants  breastfed 
durLfnn^TK  ^  """"t  "^^^^^  ^urations  than  controls.  The  incidence  and 
tll^r°  \  l>"^stfeedin8  increased  over  time,  with  the  increase  among  WIC 
participants  about  as  great  as  among  controls. 

c^n^.^t''*''  socioeconomic  and  other  probable  disparities  between  the  WIC  and 

!^!h  ! ^.f  ''"''^^^  suggest  that  WIC  benefits  were  associ- 

ated with  increased  breastfeeding. 
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Table  II-B-8  (coatiaued) 


Results  (continued)  %  Positive 

or 
correct 
response 

Improved  health 

Client  noted  improved  health  60 

Program  satisfaction 

Good  to  super  100 

Not  satisfied  with  lecture  format  44 

Staff  should  consider  cultural  and  family  SI 
backgrounds 

Satisfied  with  scheduling  system  90 

Comment  *    No  comparison  group .    No  evidence  that 

results  follow  from  WIG  nutrition 
education  program. 
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Population  studied 


Assignment  method/ 
research  design 


Table  II-B-8 

Healthwise,  Inc.  (1980) 

WIC  participants  who  received  WIC  nutrition  education 
classes  (n=3)  and  individual  counseling  sessions 
(n=6). 

Questionnaire  (n=98) ,  client  interviews  (n=12) ,  and 
observation  of  nutrition  education  classes  (n=3)  and 
individual  counseling  sessions  (n=6) . 


• 


Study  group 
Number 
Treatment 


98 
WIC 


Control  group 
Number 
Treatment 

Results 


None 


%  Positive 
or 
correct 
response 


WIC  program  addresses  client  needs 

Knowledge 

Remember  their  diet  deficiencies 

Know  deficiency  can  cause  health  problem 

Can  list  appropriate  health  problem 

Know  symptoms  of  anemia  and  high  iron  foods 

Can  list  one  high  Vitamin  C  food 

Recognize  importance  of  prenatal  visits 

Believe  WIC  foods  don't  assure  adequate  diet 

Believe  breastfeeding  is  the  preferred  feeding 

for  infants  <6  m  of  age 
Believe  smoking  during  pregnancy  increases 

infant  health  problems 
Believe  alcohol  during  pregnancy  increases 

infant  health  problems 

Practice 

Counseling  session  helped  to  decide  other 

foods  to  buy 
Stopped  smoking 
Stopped  drinking 
Program  helped  to: 

Save  money 

Improve  meal  preparation 

Plan  meals  ahead 

Buy  more  fruits  and  vegetables 

Buy  greater  variety  of  food 

Take  more  responsibility  of  own  health 


60 

86 
70 
68 
73 
85 
85 
51 
41 

77 

88 


82 

46 
48 

96 
87 
71 
79 
78 
89 


(continued) 
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II-B-8,  Healtiiwise,  Inc.  1980.  "WIC  nutritioa  educatioa  evaluation  final 
report."  Submitted  to  Idaho  Department  of  Health  and  Welfare,  WIC 
Program  Office,  Boise,  Idaho. 

Healthwise,  Inc.,  (1980)  evaluated  the  nutrition  education  component 
of  the  WIC  program  at  the  Central  District  Health  Department  in  Idaho.  The 
methods  of  evaluation  included  a  questionnaire  completed  by  98  participants 
(pregnant  women  and  mothers),  12  client  interviews,  observations  of  three 
nutrition  education  classes  and  six  counseling  sessions,  and  staff  inter- 
views.   The  methods  of  selection  of  participants  were  not  reported. 

Much  of  the  data  reported  was  summarized  in  statements  of  the  program 
strengths  and  weaknesses.  In  the  client  questionnaire,  60  percent  of 
clients  reported  that  the  nutrition  education  program-  addressed  their 
needs,  and  60  percent  of  clients  reported  improved  health;  however,  100 
percent  rated  the  program  as  good  to  super.  The  program  was  reported  by 
clients  to  change  food  buying,  health,  and  meal  planning  practices. 

Between  41  and  88  percent  answered  correctly  on  10  nutrition  and 
health  questions. 
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II-B-7.    Haddad,  L.  J.,  and  C.  E.  Willis.     1983.     "An  analysis  of  factors 
leading  to  early  enrollment  in  the  Massachusetts  Special 
Supplemental  Feeding  Program  for  Women,  Infants,  and  Children." 
Research  Bulletin  No.  632.    Massachusetts  Agricultural  Experiment 
Station,  University  of  Massachusetts  at  Amherst. 


Haddad  and  Willis  (1983)  gathered  information  from  Directors  of  11  WIC 
centers  in  Massachusetts,  on  a  subset  of  1,270  of  the  subjects  studied  by 
Kotelchuck  et  al.  (1981),  to  assess  associations  between  maternal  and  pro- 
gram characteristics  with  the  decision  among  high*risk  women  at  what  stage 
of  gestation  to  enroll  in  WIC.  The  study  shares  the  problem  of  the 
Kotelchuck  evaluation  in  equating  duration  of  WIC  benefit  with  time  of 
program  entry,  without  taking  length  of  gestation  into  account.  Only  those 
maternal  characteristics  that  were  available  from  program  records  could  be 
studied,  and  parity  of  the  mother  (and  the  length  of  time  a  program  had 
been  in  operation)  were  related  (p  <  0.05)  to  early  enrollment. 
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Table  II-B-6 
Eadres  et  al.  (1981) 


Populacioa  studied 


Assigxunent  siethod/ 
cesearch  design 


Study  group 
Nuaber 
Treataent 

Coatrol  group 
Ntiaber 
Treataent 

Results 


Pregnant  women  in  22  counties  in  Illinois  July  1973 
through  April  1979. 

10%  of  VIC  clients  for  24-hour  dietary  recalls  (sampling 
method  not  specified)  compared  to  women  applying  for 
certification. 


115 

VIC  intervention  for  6  months 


651 

Vooen  requesting  VIC  certification 


Mean  intakes  as  X  RDA^ 
VIC  Non-WIC 


Energy  (kcal) 
Protein  (g) 
Vitamin  C  (mg) 
Calcium  (mg) 
Iron  (mg) 
Vitamin  A  (lU) 


77 
105 
194 
31 
32 
112 


63 
91 
150 
66 
64 
37 


Mean  intakes  of  thiamine,  riboflavin,  niacin,  folacin. 
Vitamin  B6,  Vitamin  B12,  Vitamin  D,  magnesium  and  zinc 
were  also  significantly  higher  for  the  VIC  population. 

(Only  Vitamin  £  intake  was  not  significantly  higher  for 
the  VIC  group . ) 

X  of  women  consuming  VIC  foods 
VIC  Non-VIC 


Milk 

Cheese 

Eggs 

Juices 

Cereals 


74 
22 
37 
31 
9 


67 
22 
37 
23 
5 


Ho  significant  difference  in  nutrient  intake  per 
1,000  kcal. 


Comnent 


Comparability  of  control  group  uncertain  (i.e., 
eligibility  criteria  and  gestational  age) .  Although 
two  groups  stated  to  be  of  similar  S£S,  no  data 
provided. 

Possible  reporting  bias  (i.e.,  those  requesting  VIC 
certification  may  underreport  consiuoption  to  get 
certified) . 


All  differences  significant  p  <  O.OS. 
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II-B-6.  Endres,  J.  M. ,  M.  Sawicki,  and  J.  A.  Casper.  1981.  "Dietary 
assessment  of  pregnant  women  in  a  supplemental  food  program." 
J.  Amer.  Dietetic  Assoc.  79:121-126. 


«^nr,^t  ,         ^""^  measured  dietary  intakes  of  WIC  and  unsupple- 

Dl!^.™;.,,^!,  received  benefits  for  six  months,  and  the  uasu^ 

r^™ff  "IrT."'"  applying  for  WIC  certification.  T^e  authors^o^d 
a  significantly  higher  intake  (p  <  0.05)  among  supplemented  women  for ^1 

rnut^riLHSty'''"^^  '''""^  nonsignificant  "dTfftren^es 

V 

WTC  ,1^/^  'l'^  f^""  consumed  by  37  and  22  percent,  respectively  of 

S  vs    5  percent  consumed'by  mfre  wIc  w^m^n 

1.9  VS.  s  percent,  n.s.)  as  were  WIC  juices  (31  vs    23  Derri.nr    n  .  i      m  i, 
was  also  consumed  by  more  WIC  women  (T^vs     67  percent    f.'  ^    p'  h  ^ 
milk  and  skim  milk  were  excluded  from  this  analysis.         '  '  ^""'^'"^ 

women^p^lnTg7o'r'v^'Jmf.ht'^Lv""'^H*""^'         uncertain.  Unsupplemented 

the  likelihood  of  ^eing  'certif  ied  '° 

erouD  eli^ihlV  Zl     r ^  certified.     The  proportion  of  the  unsupplemented 

group  eligible  for  WIC  was  not  specified,  nor  was  the  stage  of  aestation  If 

the  olhe^Snd  Tf  4^1"'"^  '""^^  was'  nearer  t^^\''° 

for  car"  S'were^ike^rto  brb't'  S^'^P  -^l"'^*^  l"e  registrants 

WIC  recipient!.     TL  author^  stated  th^^^^^  "^^^'^  ^"^ 

socioeconomic  status,  but  no  data  were  JrovideV  °' 
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Table  II-B-5 


Drayton  (1982) 


Population  studied 


First  25  high  risk  pregnant  women  who  were  certified 
eligible  for  WIC  benefits  in  three  centers  in  Illinois, 
1981. 


Assignment  method/ 
research  design 


Twenty-four  hour  dietary  recall  and  nutrition  knowledge 
questionnaire  given  at  WIC  certification  and  6-8  weeks 
postpartum  or  at  recertification. 


Study  group 
Number 
Treatment 


75 
WIC 


Control  group 
Number 
Treatment 


None 


Results 


Significance  of  post-test  scores,  controlled  for 
pretest  score,  by  analysis  of  covariance 


Knowledge  of 

Milk/ vitamin  D/ calcium 
Caloric  intake 


Background 
of  nutrition 
educator 

*^ 
^b 


Time  spent 
receiving 
nutrition 
education 


No  significant  relationships  with  knowledge  of  general 
nutrition,  intake  of  Vitamin  C,  iron,  Vitamins  A,  B12,  B6, 
C,  and  D,  iron,  protein,  calcium  and  folacin  or  with 
hematocrit. 

Type  of  nutrition  education  defined  as  basic  contact, 
basic  +  secondary  contact,  or  basic  +  secondary  +  high 
risk  contact,  unrelated  to  outcome. 

Comment  *    Sample  sizes  were  small;  no  control  group. 


•-p  <  0.05     (n  =  77). 

^Knowledge  significantly  greater  if  counseled  by  nutrition  aide  vs . 
registered  dietician  or  graduate  student. 

^Caloric  intake  higher  if  counselor  was  registered  dietician,  and  with 
increased  duration  of  nutrition  education. 
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II-B-5.    Drayton,  P.  K.  D.     1982.     "An  evaluation  of  the  women,  infants, 
and  children  nutrition  education  intervention  program  for  high 
risk  pregnant  women  in  three  centers  of  Illinois."  Doctoral 
thesis.     Southern  Illinois  University  at  Carbondale,  Illinois. 

Drayton  (1982)  studied  25  pregnant  women  at  each  of  three  WIC  centers 
in  Illinois  at  the  time  of  WIC  certification  and  again  at  6  to  8  weeks 
postpartum  or  at  recertif ication,  from  1979  to  1981.  The  Nutrient  Dietary 
Data  Analysis  form  (based  on  a  24-ho4ir  dietary  recall)  and  a  nutrition 
knowledge  questionnaire  (developed  by  the  author)  were  used.  WIC  records 
were  reviewed  for  hematocrit  level  and  extent  and  type  of  nutrition  educa- 
tion. Postpartum  hematocrit  levels,  the  percentage  of  the  RDA  consumed  for 
specific  nutrients ,  and  nutrition  knowledge  scores  were  analyzed  by  the 
effects  of  various  types  of  nutrition  education  methods  (basic  contact 
only,  basic  plus  secondary  contact,  or  basic  plus  secondary  plus  high-risk 
contact) ,  the  background  of  educators  (registered  dietician,  food  and 
nutrition  graduate  student,  or  nutrition  aide),  and  varying  lengths  of  time 
spent  on  education. 

Postpartum  test  scores  were  controlled  for  prepartum  scores. 
Postintervention  nutrition  knowledge  was  significantly  greater  for 
milk/Vitamin  D/calcium,  one  of  five  categories,  if  the  nutrition  educator 
was  a  nutrition  aide.  The  type  of  information  provided  and  the  time  spent 
by  education  were  not  related  to  changes  in  nutrition  knowledge. 
Postintervention  hematocrit  levels  did  not  vary  as  a  function  of  the  back- 
ground of  the  educator,  nor  the  type  or  extent  of  education.  Caloric 
intake  was  significantly  greater  with  increased  duration  of  education  and 
when  the  nutrition  educator  was  a  registered  dietician.  There  were  no 
other  significant  relationships  to  reported  intake. 

Sample  sizes  were  small,  and  there  was  no  control  group.  Only  post- 
intervention  hematocrit  levels  were  presented. 
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Table  II-B-4 


Comptroller  General  of  the  United  States,  (1979) 


Population  studied 


Assignment  method/ 
research  design 

Study  group 

Health  service!; 
analysis : 
Number 

Certification 
criteria: 

Number 
Nutriticaal 
assessment: 

Number 

Treatment 


Local  VIC  programs  and  individuals  in  Illinois, 
Louisiana,  New  York  and  Washington*  . 

Review  of  records.    Visits  to  VIC  sites. 


20  VIC  sites 

500  VIC  recipients 


76  VIC  recipients 

125  VIC  recipients 
VIC 


Control  group 
Number 
Treatment 


None 


Results 


Health  services 


Available/ 
received  (%) 


Health  services  available  at  site,  or 

by  agreement  with  outside  source  70.0 
Health  services  received  by  individuals  86.5 

Nutritional  risk  assessment  (%) 


Washington 
Louisiana 


No  assessment 

60  (125) 
NA 


Improper 
certification 

9  (51) 
20  (  25) 


Comment 


Methods  of  selection  of  states,  clinic  sites,  and 
individuals  not  reported. 


(  )  =  n. 

*Data  unavailable  for  107  cases. 
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II-B-4.    Comptroller  General  of  the  United  States  (1979).  "The 

Supplemental  Food  Program  for  Women,  Infants,  and  Children  (WIC)— 
How  can  it  work  better?"    Washington,  D.C.:  United  States  General 
Accounting  Office. 

The  Comptroller  General's  Report  (1979)  is  a  description  of  several 
components  of  the  WIC  program  at  sites  in  Illinois,  Louisiana,  New  York, 
and  Washington.  Information  was  obtained  from  visits  and  reviews  of  State 
and  local  WIC  agencies  and  from  reviews  of  records  of  individual  partici- 
pants. The  report  focuses  on  weaknesses  of  implementation  of  the  program, 
not  outcome  or  effects,  and  recommends  ways  to  improve  :the  program. 
Program  elements  reviewed  were  integration  with  health  care,,  nutritional 
risk  assessment,  composition  of  food  packages,  nutrition  education,  and  the 
need  for  evaluation  of  the  program. 

Although  much  of  the  information  in  the  report  is  qualitative,  there 
was  a  review  of  available  health  services  at  20  WIC  sites  (how  the  sites 
were  chosen  is  not  specified) .  Six  did  not  provide  either  prenatal  or 
pediatric  services,  either  at  the  site  or  by  contract  with  outside 
agencies.  It  was  not,  however,  indicated  whether  these  six  sites  served 
both  prenatal  and  childhood  WIC  clients.  Some  500  individuals  were  chosen 
for  record  review  (the  method  for  selection  was  not  stated) ,  but  107  charts 
were  not  found.  Of  the  other  393  individuals,  86.5  percent  received  health 
care  services  and  13.5  percent  did  not. 

Criteria  of  nutritional  risk  varied  by  State.  For  instance,  risk  for 
anemia  was  defined  in  Illinois  as  hemoglobin  under  13  grams -percent 
(g-percent) ,  in  Louisiana,  under  11  g-percent;  in  New  York,  under  12 
g-percent;  in  the  Seneca  Indian  Nation,  under  12  g-percent;  and  in 
Washington,  under  11.5  g-percent. 

Whether,  WIC  nutritional  risk  criteria  were  met  by  recipients  was 
assessed  in  Washington  and  Louisiana.  In  Washington,  records  of  51  partic- 
ipants at  three  clinics  were  reviewed.  Five  participants  (9  percent)  did 
not  meet  the  State's  nutritional  risk  criteria.  In  Washington,  125  records 
were  selected  at  five  clinics.  The  required  nutritional  risk  assessments 
were  only  made  in  60  percent  of  those  cases.  In  Louisiana,  five  of  25 
records  reviewed  at  one  clinic  showed  "improper"  certification. 
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II-B-3.     Christie,  D.  D.,  and  L.  B.  Gale.     1979.     "WIC  program  involvement 
in  the  prevention  of  mental  retardation.'*    Mimeograph.  New 
Jersey  State  Department  of  Health,  John  Fitch  Plaza,  Trenton,  New 
Jersey. 


Christie  and  Gale  (1979)  described  results  of  the  New  Jersey  Nutrition 
Surveillance  Program  from  July  1977  to  June  1979  and  proposed  improvements 
in  the  WIC  program. 

The  prevalence  of  low  hematocrit  (<3I  or  <34  percent  for  children  0  to 
23  months  and  2  to  5  years  of  age,  respectively)  in  three  community  clinics 
ranged  from  14.3  to  31.6  percent.  Thus,  the  WIC  program  served  children 
with  a  high  rate  of  anemia.  Many  of  the  children  in  tWo  of  the  clinics 
were  also  -growth  retarded  (rates  were  not  specified). 

While  the  prevalence  rates  for  anemia  among  WIC  participants  were 
high,  no  conclusions  on  the  effectiveness  of  WIC  services  could  be  drawn 
from  this  study. 


Table  II-B-3 


Christie  and  Gale  (1979) 


Population  studied 


Infants  and  children  participating  in  3  New  Jersey  WIC 
programs . 


Assignment  method/ 
research  design 


Study  group 
Number 


Treatment 


575,  Site: 

197,  Site: 

928,  Site: 
WIC 


North  Camden 
South  Camden 
Plainfield 


Control  group 
Number 
Treatment 

Results 


None 


Hematocrit  <31%  for  children  0-23  months  of  age  or  <34% 
at  2-5  years  of  age,  respectively. 


North  Camden 
South  Camden 


31.6% 
15 . 3% 


Plainfield  14,8% 


WIC  population  had  low  weight  and  height  for  age,  low 
weight  for  height  and  increased  weight  for  height  >95th 
percentile. 
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Table  II-B-2 


Bendick  et  al.  (1976) 


Population  studied 


Current  and  former  VIC  participants  and  staff  in  96 
WIC  clinics  in  30  states  in  operation  between  1974  and 
1975. 


Assignment  method/ 
research  design 


Stratified  random  sample  of  VIC  clinics  by  geographical 
area,  size  of  caseload,  rural  vs.  urban  location,  ethnic 
group  served  and  diversity  of  procedures  and  policies 
within  programs.    Structured  interviews  with  adminis- 
trators and  current  and  former  VIC  clients. 


Study  group 
Number 
Treatment 

Number 
Treatment 


3,149 

Current  VIC  participants 
448 

Former  VIC  participants 


Control  group 
Number 
Treatment 


None 


Results 


Number  of  visits  for  preventive  health  care 


VIC' 


Non-VIC 


b 


Vomen 
Infants 
Children^ 


5.8  (72) 

3.8  (90) 

3.9  (85) 


5.1  (72) 
3.0**^v  (87) 

2.2***  (78) 


81%  (2,855)  of  VIC  households  were  using  VIC  foods  in 
preparing  family  meals. 


p  <  0.001. 
(  )  =  n  of  clinics. 

^Estimates  reported  by  96  VIC  Clinic  Administrators  of  VIC  participants  and 
"comparable  non-VIC"  clinic  users. 

Vomen:     Total  number  of  prenatal  visits  per  pregnancy. 

c 

Infants:    Number  of  visits  to  well-child  clinics  during  first  6  months. 

^Children:     Number  of  visits  of  well-child  clinics  between  1st  and  4th 
birthdays . 
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II-B-2.    Bendick,  M. ,  T.  H.  Campbell,  D.  L.  Bowden,  and  M.  Jones,  The  Urban 
Institute.     1976.     "Efficiency  and  effectiveness  in  the  WIC 
program  delivery  system."    Miscellaneous  Publication  No.  1338, 
1*216.    U.S.  Department  of  Agriculture. 


Bendick  et  al.  (1976)  of  the  Urban  Institute  conducted  a  study  at  96 
randomly  sampled  WIC  clinics  in  60  program  areas  across  the  country.  The 
sample  was  stratified  by  the  size  of  the  population  served,  region  of  the 
country,  and  system  of  WIC  food  distribution.  The  study  used  interviews 
and  self '^completed  questionnaires  by  clinic  staff  to  ascertain  character- 
istics of  WIC  programs  and  participants.  In  addition,  active  and  former 
WIC  participants  and  a  small  sample  of  nonparticipants  were  interviewed. 
The  data   from  the  control  sample  were  analyzed  and  reported  separately. 

The  study  described  services  provided  by  WIC  clinics  and  client  satis- 
faction with  these  services.  About  96  percent  of  WIC  participants  were 
satisfied  with  the  way  they  received  WIC  foods.  About  65  percent  of  sample 
clinics  used  retail  purchase  for  food  distribution.  Not  surprisingly, 
dissatisfied  participants  had  higher  costs,  experienced  greater  inconven- 
ience in  getting  to  WIC  clinics,  and  had  difficulty  in  arranging  child 
care.  Number  of  visits  for  preventive  health  services  (estimated  by  clinic 
staff,  not  counted  from  records  or  estimated  by  clients)  was  greater  among 
pregnant  women  receiving  WIC  (5.8  vs.  5.1  visits  among  non-WIC  women 
[n.s.]).  The  estimated  number  of  well-infant  visits  during  the  first  6 
months  and  between  the  first  and  fourth  birthdays  was  greater  for  WIC 
recipients  (for  infants,  3.8  vs.  3.0  in  the  non-WIC  group  (p  <  0.001);  for 
children,  3.9  vs.  2.2  for  non-WIC  children  [p  <  0.001]).  Nutrition 
counseling  was  given  in  about  70  percent  of  clinics  in  1975,  with  only  12 
percent  of  WIC  participants  judging  that  they  had  learned  something. 

Effectiveness  of  WIC  services  was  judged  from  estimates  by  WIC  clinic 
administrators  and  current  and  former  WIC  participants,  but  without  a  com- 
parable control  sample. 
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Table  II-B-1 


Argeanas  and  Harrill  (1979) 


Population  studied      Lactating  women  in  Fort  Collins,  Colorado,  1978. 


Assignment  method/ 
research  design 


Twenty-four  hour  dietary  recall,  demographic  and  other 
information  (maternal  eating  habits,  infant  feeding 
practices,  etc.)  collected  within  6  weeks  of  delivery 
and  2  months  later. 


Study  group 
Number 
Treatment 


11 
WIC 


Control  group 
Number 
Treatment 

Results 


Comment 


None  (middle  income) 


Mean  intake  and  %  RDA 
WIC  Controls 


Weeks  postpartum 


0-6 

8-15 

0-6 

8-15 

Mean 

% 

Mean 

% 

Mean 

% 

Mean 

% 

intake 

RDA 

intake 

RDA 

intake 

RDA 

intake 

RDA 

Energy  (kcal) 

1,729 

69 

2,039 

81 

2,438 

97 

2,356 

94 

Protein  (g) 

87.1 

131 

101.1 

153 

118.0 

179 

99.6 

151 

Calcium  (mg) 

980 

82 

1,003 

84 

1,801 

150 

1,382 

115 

Iron  (mg) 

13.4 

74 

15.2 

84 

15.3 

85 

15.7 

87 

Vitamin  A  (lU) 

3,749 

62 

8,616 

144 

6,391 

106 

6,799 

113 

Thiamin  (mg) 

1.03 

79 

1.37 

105 

1.34 

103 

1.22 

94 

n 

11 

11 

5 

5 

Controls  had  higher 

income  than 

study  group. 

1 
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II-B-1.    Argeanas,  S.,  and  I.  Harrill.     1979.     "Nutrient  intake  of 

lactating  women  participating  in  the  Colorado  WIC  Program." 
Nutrition  Reports  International  20(6) : 805-810 . 


Argeanas  and  Harrill  (1979)  compared  the  dietary  intake  of  lactating 
women  in  Fort  Collins,  Colorado,  eleven  enrolled  in  the  WIC  program  and 
five  controls,  within  6  weeks  postpartum  and  2  months  after  the  initial 
interview.  Height  and  weight  were  measured  at  both  interviews.  The 
caloric  intake  of  WIC  participants  increased  by  310  kilocalories ,  or  from 
69  to  31  percent  of  the  normative  level  for  pregnant  women  set  by  the  Food 
and  Nutrition  Board  of  the  National  Academy  of  Sciences  (2,400  kcal) ,  over 
the  2-fflonth  period,  while  controls  reduced  caloric  intake  from  97  to  94 
percent  of  the  same  normative  level.  Though  WIC  recruitment  criteria  were 
not  specified,  the  study  women  may  have  been  recruited  based  on  inadequate 
nutritional  patterns,  such  as  low  caloric  intake.  Thus,  this  increase 
could,  in  part,  have  been  due  to  regression  to  the  mean.  The  mean  intake 
of  all  measured  nutrients  except  Vitamin  C  increased  in  WIC  participants. 
Mean  body  weight  declined  by  2.1  and  1.6  kilograms  among  WIC  and  non-WIC 
women,  respectively. 

The  sample  was  small  and  the  control  and  study  groups  were  not  compar- 
able; controls  had  higher  mean  income.  Actual  income  and  other  demographic 
data  were  not  reported. 
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C0 


Appendix  II-B;     Individual  review  of  studies,  primarily 

addressing  issues  other  than  health  effects 
of  the  WIC  program. 


These   detailed   reviews    are   presented   as    a   matter   of   record,  even 
though  they  do  not  relate  centrally  to  health  outcome. 
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Table  II-A-29 
Williams  (1982) 


Population  studied     Participants  in  Wyoming  WIC  Program,  1978-30. 


Assignment  method/ 
research  design 

Study  group 
Number 
Treatment 

Number 
Treatment 

Control  group 
Number 
Treatment 

Results 


Comparison  of  birth  records  between  prenatal  and  post' 
natal  WIC  results. 


211 

WIC  benefits  for  less  than  3  months 
295 

WIC  benefits  for  3  or  more  months 
750 

Postnatal  WIC  recruits 

Birthveight  <2,500  grams  (%) 
Prenatal  VIC 


Duration  of  benefits 


Racial 

(months) 

Postnatal 

group 

<3 

>3 

Total 

WIC 

Total 

White 

Hispanic 

Other 

16. 
4. 
0. 

2  (143) 
4  (45) 
0  (18) 

8.4  (202) 
3.3  (59) 
5.9  (34) 

11.7 
3.8 
3.9 

13.9  (588) 
15.3  (111) 
17.6  (51) 

13.1 
9.8 
10.7 

Total 

12. 

3 

7.1 

9.3 

14 . 4** 

12-.  3 

Comment 


Results  by  duration  of  treatment  confounded  by  duration 
of  gestation.     Control  group  (postnatal  WIC  recruits) 
probably  biased  to  include  excess  preterm  delivery; 
postpartum  certification  may  have  been  due  to  low 
birthweight . 


**  p  <  0.01. 

(  )  =  n,  denominator. 
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II-A-29.    Williams,  J.  T.     1982.     "Wyoming  WIC  Evaluation."  Unpublished 
letter  to  Food  and  Nutrition  Service. 


Williams  (1982)  described  an  assessment  of  the  WIC  program  in  Wyoming 
from  1978  to  1980  in  a  letter  to  the  Department  of  Agriculture.  He  studied 
the  impact  of  WIC  on  outcome  of  pregnancy  among  high-risk  women,  whether 
the  WIC  program  was  functioning  as  an  integral  component  of  health  care, 
and  the  needs  of  the  population  served.  Rates  of  low  birthweight  of 
infants  of  mothers  who  participated  in  the  WIC  program  for  3  months  or  more 
(n=295),  less  than  3  months  (n=211),  and  who  were  recruited  into  the  WIC 
program  postpartum  (n=750),  were  7.1  percent,  12.3  percent,  and  14.4  per- 
cent, respectively.  The  comparability  of  study  and  control  groups  was 
uncertain.  The  control  group  of  postnatal  WIC  recruits  was  likely  to  have 
been  at  higher  risk  than  the  prenatal  WIC  recipients.  Comparisons  by 
duration  of  WIC  benefits  were  subject  to  confounding  by  duration  of  gesta- 
tion, and  there  was  bias  towards  short  gestation  among  the  control  group, 
since  some  control  women  might  have  enrolled  in  WIC  during  pregnancy  if 
they  had  not  delivered  prematurely.  In  addition,  postpartum  recruitment 
might  have  been  due  to  low  birthweight  and/or  prematurity. 

Monthly  computerized  reports  of  referrals  made  by  the  WIC  staff  for 
immunization  services  and  to  well-child  clinics,  prenatal  classes,  private 
physicians,  and  other  health  care  services  were  reviewed  to  assess  integra- 
tion within  the  WIC  program. 

Results  were  preliminary  and  are  not  yet  available  in  a  formal  report 
or  publication. 
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Table  II-A-28 
teller  et  al.  (1979) 


Population  studied      Infants  certified  November  1976-September  1977  in  WIC 

programs  in  Fayette  County,  Kentucky,  because  of  nutri- 
tional anemia.    Hemoglobin  measured  at  recertif ication 
(median  age:    59  days)  and  recertif ication  (median  age: 
220  days). 


Assignment  method/      Pre-post  comparison, 
research  design 


Study  group 
Number 
Treatment 


Control  group 
Number 
Treatment 

Results 


37 

Infants  certified  for  WIC  because  of  anemia,  with, 
repeated  measurement  at  recertif ication. 


None 


Mean  change  in  hemoglobin  at  recertif ication  (g/dl) 


Age  at  certification 

<6  weeks  2.9 
6  weeks -6  months 

Initial  value  >  expected  -.5 

Initial  value  <  expected  1 . 0 

Total  1.0 

%  increasing  .  73 
Assumption  of  no  change  expected    p  =  0.0009 


(9) 

(11) 
(17) 


Comment  *    Repeated  measurements  for  only  37  of  311  infants 

certified  because  of  nutritional  anemia  were  available 
at  recertif ication. 

Observed  results  consistent  with  regression  to  the 
mean. 


(  )  =  n. 
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II-B-6.  Eadres,  J.  M. ,  M.  Sawicki,  and  J.  A.  Casper.  1981.  "Dietary 
assessment  of  pregnant  women  in  a  supplemental  food  program  " 
J.  .Amer.  Dietetic  Assoc.  79:121-126. 

Endres   et  al.    (1981)   measured  dietary  intakes   of  WIC  and  unsupple- 
llTJt  ''^r''  counties  in  Illinois  with  one  24.hour  dietary 

recall  The  115  WIC  women  received  benefits  for  six  months,  and  the  unsup- 
plemented  651  women  were  applying  for  WIC  certification.  The  authors  found 
a   significantly  higher  intake  (p  <  0.05)  among  supplemented  women  for  all 

in  n^ir""^  ^nalyzed  except  Vitamin  E.  There  were  no  significant  differences 
m  nutrient  density. 

V 

wrr  f*"**"  consumed  by  37  and  22  percent,  respectively,  of 

WIC  and  control  women  (n.sO.  WIC  cereals  «ere  consumed  by  more  WIC  w^men 
„        ,     percent,  n.s.)  as  were  WIC  juices  (31  vs.  23  percent,  n.s.).  Milk 

milk  \nd  ^^'"""''t  V  (74  vs.  67  percent,  n.s.).  Powdered 

milk  and  skim  milk  were  excluded  from  this  analysis. 

The  comparability  of  the  study  groups  was  uncertain.  Unsupplemented 
women  applying  for  WIC  might  have  underrepotted  intake  in  order  to  increase 
!rn„r,  .1  f  certified.     The  proportion  of  the  unsupplemented 

group  eligible  for  WIC  was  not  specified,  nor  was  the  stage  of  gestation  of 

^  supplemented  group  almost  surely  was  nearer  t^rm.  On 
for  iTtV  '        the  unsupplemented  group  included  many  late  registrants 

^C  recl;il^^I  "'ts  ^^^^^J  '°  behaviorally  and  socially  different  from 
WIC  recipients.  The  authors  stated  that  the  two  groups  were  of  similar 
socioeconomic  status,  but  no  data  were  provided.  similar 
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^    II-A-6.    Collins,  T. ,  J.  Laeper,  R.  S.  Northrup,  S.  De^leillier.  1981. 

"Integration  of  WIC  program  with,  other  infant  mortality  programs. 
Final  report."    Appalachian  Region  Commission  Report,  University 
of  Alabama,  Tuscaloosa,  Alabama. 

Collins  et  al.  (1981)  reported  on  the  integration  of  WIC  with  other 
programs  aiming  to  lower  infant  mortality  in  six  Appalachian  Regional  Cora- 
mission  counties  of  Alabama.  Data  for  a  limited  number  of  outcomes  were 
reported  from  interviews  with  and  .records  of  the  women  and  from  birth  cer- 
tificates. Pnere  were  342  WIC  participants  and  173  pregnant  controls. 
(There  were  also  121  nonpregnant  controls  used  because  of  the  scarcity  of 
pregnant  controls.)  There  were  ao  significant  differences  in  numbers  of 
clinic  visits,  hematologic  indices,  weight  gain,  or  birthweight,  but  WIC 
recipients  were  significantly  more  likely  to  receive  iron  supplementation. 
The  absence  of  observed  benefit  could  be  due  to  skimming;  i.e.,  women  at 
higher  risk  may  have  been  recruited  into  WIC  leaving.,  a  residual  of  lower 
risk  women  as  controls.  For  instance,  the  proportion  of  women  with  yearly 
incomes  above  38,000  was  10.3  percent  in  the  WIC  group,  but  17.8  percent 
among  controls. 

The  mother's  plans  on  whether  and  how  long  to  nurse  were  studied. 
More  WIC  women  planned  to  nurse  and  for  longer  duration,  although  the 
differences  were  not  significant.  The  nonsignificant  differences  between 
WIC  women  and  controls  for  nursing,  alcohol  intake,  and  smoking  were 
derived  from  cross-sectional  survey;  inference  on  the  lack  of  effect  of  WIC 
counseling  depends  on  the  assumption  that  WIC  recipients  and  controls  were 
initially  comparable,  but  no  pretrsatment  data  were  available. 
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Table  II-A-5  (continued) 


Comment  •    Differences  from  recruitment  to  first  followup  visit 

confounded  by  regression  to  the  mean;  effect  of 
regression  to  the  mean  less  for  change  after  first 
followup. 

Subset  of  WIC  children  with  data  for  two  followup 
visits  may  not  be  representative. 


•'•p  <  0 . 05  . 
-'^-p  <  0.01.- 
— -p  <  0.001. 

Significance  tests  are  for  comparison  between  first  and  second  followup  visits. 
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II-A-7.  Deterding,  J.,  A.  Wickiser,  and  J.  Smith.  1983.  "The  benefits 
of  the  WIC  program  in  three  Indian  communities."  University  of 
Nebraska  Medical  Center,  Omaha,  Nebraska. 

Deterding  et  al.  (1983)  evaluated  the  growth  patterns  and  hemoglobin 
values  of  433  Indian  children  enrolled  in  WIC  programs  from  three  tribes  in 
northeastern  Nebraska  during  the  early  1980 's.  Criteria  for  eligibility  in 
the  WIC  program  were  anemia,  low  serum  vitamin  levels,  or  impaired  growth. 
About  300  of  these  children  were  enrolled  in  the  WIC  program  for  up  to  27 
months.  Height,  weight,  head  circumference  and  he.mogiobin  levels  were  re- 
corded for  each  child  at  recruitment  and  after  additional  visi-ts,  with  an 
average  of  6  months  between  visits.  Standardized  growth  curves  from  the 
National  Center  for  Health  Statistics  (NCHS)  were  used  to  determine  the 
percentile  of  height  for  age,  weight  for  age,  weight  for  height,  and  head 
circumference  for  age  at  each  visit. 

.  At  the  initial  visit  one-third  of  the  children  were  obese  (weight  for 
age  and/or  weight  for  height  above  the  84th  percentile) .  The  mean  per- 
centile of  weight  for  age  was  64.0,  and  of  weight  for  height,  63.7.  Ini- 
tially, 13.3  percent  of  the  children  older  than  12  months  of  age  were 
anemic  (using  a  standard  of  hemoglobin  <11.0  g/dL) . 

Growth  was  plotted  against  time  and  the  slope  of  change  with  time  was 
calculated.  The  authors  presented  mean  percentile  change  per  month  by 
average  percentile  during  the  study,  £16.0,  >16.Q  to  £84.0,  and  >84.0. 
Given  regression  to  the  mean,  measurements  -for  the  .extreme-  groups'  weuld 
tend  to  become  less  extreme,  independent  of  treatment.  Thus,  the  weighted 
mean  change  for  the  total  population  was  calculated.  There  were  signifi- 
cant increases  in  both  stature  and  weight  for  age  compared  to  NCHS  growth 
standards.  Change  in  weight  for  height  was  not  significant.  These  results 
are  still  subject  to  regression  to  the  mean,  since  one  of  the  recrui t.Tient 
criteria  was  impaired  growth. 

Blood  hemoglobin  levels  were  reported  for  children  over  1  year  cf  age. 
.About  13  percent  had  low  hemoglobin  values  at  initial  visit,  but  only  4 
percent  by  the  second  visit,  approximately  6  months  later.  This  change  was 
probably  due  in  part  to  regression  to  the  mean,  since  anemia  was  one  of  the 
recruitment  criteria. 
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Table  II-A-6 


Collins  et  al.  (1981) 


Population  studied 


Low  income  women  attending  health,  department  clinics 
in  six  Appalachian  counties  in  Alabama »  1981. 


Assignment  method/ 
research  design 


Comparison  of  WIC  participants  and  nonparticipants  on 
interview  items  and  on  birth  and  pregnancy  data  taken 
from  records. 


Study  group 
Number 
Treatment 


342 
WIC 


Control  group 
Number 
Treatment 


173 


Results 


WIC 


Hemoglobin  (g  %) 
Hematocrit  (%) 
Prenatal  visits  (n) 
Iron  supplementation  (%) 
Maternal  weight  gain  (lb) 
Birthweight,  <2,500  g  (%) 
Mean  birthweight  (g) 
Pregnancy  complications  (%) 


12.9 
36.3 

9.9 
83. 3 
25.3 

6.4 
3,241 


(83) 
(204) 


Controls 

12.8  (8Cj 

36.9  (72) 
9.8 

72.3'— 
24.9 
3.8 
3,241 
2.3 


Infant  feeding  practices 

Discussed  breastfeeding  with  68.3 

family  members/health 

professionals  (%) 
Planning  to  nurse  (%)  18.5 
Planned  months  of  nursing  (n)  3.3 

Reasons  for  choosing  breastfeeding  (%) 


More  convenient 
Breastmilk  better 


65.1 
96.8 


50.3^ 


16.4 

O  7 


39 . 3" 
89.3 


<  0.05. 
— p  <  0.01. 
p  <  0.001. 
(  )  =  n. 


Reasons  for  choosing  bottlefee ding  ( % ) 

Formula  just  as  good 
More  convenient 
Don't  know  how  to  nurse 


la. 

66.4 
76.7 
30.2 


5 1 . 4 
69.3 
20.0^ 
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II-A-8.    Development  Associates,  Inc.     1979.     "Evaluation  of  the  WIC 

migrant  demonstration  project:    A  final  report.'*  Unpublished 
report.    Submitted  to  Food  and  Nutrition  Service,  U.S.  Department 
of  Agriculture.    Arlington,  Virginia. 

Development  Associates,  Inc.  (1979),  conducted  an  evaluation  of  the 
WIC  Migrant  Demonstration  Project  to  assess  provision  of  health  services  to 
migrants  and  the  effectiveness  of  administration  and  reduction  of  barriers 
to  participation.  Questionnaires  were  administered  to  all  13  participating 
State  agencies,  to  one  local  agency  each  in  Colorado,  Iowa,  Kansas, 
Missouri,  Nebraska,  North  Dakota,  Illinois,  Indiana,  Michigan,  Minnesota, 
Ohio,  and  Wisconsin  (the  upstream  States),  and  to  all  13  participating 
local  agencies  in  Texas. 

V 

In  11  of  the  13  local  agencies  in  Texas  (tho.se  with  more  than  19 
participants  and  eligible  nonparticipants) ,  one  participant  per  household 
was  interviewed.  Separate  sampling  frames  were  used  for  women  (with  or 
without  children)  and  children  (with  no  participating  women) .  It  is 
unclear  whether  selection  of  subjects  within  agencies  was  random.  About  24 
percent  of  the  259  participants  were  excluded  because  they  did  not  meet 
study  criteria  or  cojild  not  be  located. 

Some  49  eligible  nonparticipants  were  located  at  six  of  the  local 
agencies.  It  is  unclear  whether  these  migrants  were  comparable  to  the 
participants.    Virtually  no  data  are  provided  on  this  group. 

To  assess  the  nutritional  benefits  of  the  demonstration  project, 
medical  records  of  79  WIC  Demonstration  Project  participants  in  Texas  were 
reviewed  in  August . and  September  of  1978.  Participants  in  the  regular  WIC 
program  served  by  the  same  local  agencies  and  who  had  been  certified  twice 
during  the  study  period  (1978)  served  as  controls  (n=140).  Only  65.4 
percent  of  the  study  group  had  been  certified  twice.  Data  on  the  socio- 
economic status  and  ethnicity  of  the  two  groups  were  not  provided,  and  thus 
it  is  unclear  whether  the  groups  were  comparable. 

Services  provided  by  the  Texas  local  agencies  were  compared  to  those 
of  the  upstream  local  agencies.  In  Texas,  90  percent  of  the  permanent 
staff  were  bilingual,  compared  to  14  percent  in  the  upstream  agencies. 
(The  upstream  agencies  did  add  ftxtra  staff  for  the  WIC  Demonstration 
Project,  but  whether  the  staff  were  bilingual  was  not  reported.) 

The  use  of  Verification  of  Certification  (VOC)  cards  to  facilitate 
transfer  of  WIC  certification  between  States  was  assessed.  Of  12  upstream 
States,  6  reported  that  migrants  arrived  only  "rarely"  with  the  VOC  cards. 
Of  13  local  agencies  in  the  upstream  States,  7  reported  that  migrants  from 
outside  the  State  "rarely"  or  "never"  arrived  with  VOC  cards.  In  Texas,  1 
of  the  13  agencies  reported  that  it  received  VOC  cards  from  other  States, 
but  only  "rarely." 

To  assist  migrants  and  local  agencies  in  locating  WIC  programs  and 
health  facilities  in  migrant  areas,  a  program  directory  was  designed  by  the 
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Table  II-A-7 


Deterding,  et  al.  (1983) 


Population  studied 


Children  enrolled  in  WIC  from  the  Omaha,  Winnebago,  and 
Santee  Indian  Tribes  of  Northeastern  Nebraska  (certified 
because  of  anemia,  low  serum  vitamin  levels,  or  impaired 
growth) . 


Assignment  method/ 
research  design 


Growth  (height  for  age,  weight  for  age,  weight  for  height, 
and  head  circumference)  and  hemoglobin  at  initial  visit 
and  at  subsequent  visit  about  6  months  later. 


Study  group , 
Number 
Treatment 


443 
WIC 


Control  group 
Number 
Treatment 


None 


Results 


Height  for  age  ^ 
Weight  for  hei|ht 
Weight  for  age. 


Mean  change 

in  percentile/ 
a 

month 


.  /  /  • 

.08 

.33^ 


(162) 
(140) 
(304) 


Hemoglobin 
%  <11.0  g/dl' 


Initial 
visit 

13.3 


Post  , 

a 

treatment 
4.0-''^«-  (173) 


Comment 


Impossible  to  distinguish  WIC  effect  from  regression 
to  the  mean. 


No  control  group. 


— p  <  0.01. 
---'-Vp  <  0.001. 
(  )  =  n. 

^>  24  months  of  age  at  initial  visit, 
b 

>  1  month  of  age  at  initial  visit. 

^Calculated  from  author's  data, 
d 

Approximately  six  months  after  initial  visit. 


">12  months  of  age  at  initial  visit. 
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Table  II-A-8 


Development  Associates,  Inc.  (1979) 


Population  studied 


Assignment  method/ 
research  design 


WIC  Migrant  Demonstration  Project  in  13  States.  All 
State  and  13  local  agencies  in  Texas  with  WIC  migrant 
demonstration  projects  and  one  local  agency  in  all  other 
States.     Individuals  in  11  of  13  local  Texas  agencies 
first  certified  before  5/1/83  were  interviewed,  and 
eligible  non-WIC  migrants. 

Minimum  of  17  women  or  children  selected  per  local 
agency.     Retrospective  review  of  medical  records  of  Texas 
participants  certified  at  least  twice.     Medical  records 
of  WIC  participants  were  reviewed. v 


Study  group 
Number 
•Treatment 
Number 
Treatment 


13  State  agencies 

25  local  agencies 

WIC  Migrant  Demonstration  Project 


Control  group 
Number 
Treatment 


Results 


State  and  local  agencies 

Use  of  WIC  Program  Directory 

State 

%  reporting  agencies 

15 
23 

(13) 


No  problems 
Serious  oroblems 


Local 
agencies 

23 
28 

(25) 


Individuals 
93.6 


Comment 


(94)^> 

('''  only  50.5%  of  individuals  received  directories) 
Unclear  whether  sample  selection  was  random. 


(continued) 
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WIC  Demonstration  Project.  Of  182  participants  interviewed,  50.5  percent 
had  received  the  directory.  Of  the  94  individuals  receiving  the  directory,, 
93.6  percent  reported  no  problems  in  using  it.  On  the  other  hand,  of  the 
25  local  agencies,  only  7  had  no  problems  using  it,  5  had  few  problems,  6 
had  s'ome  problems,  and  6  had  serious,  problems.  Among  the  13  State 
Administrators,  2  had  no  problems,  3  had  some  problems,  and  3  had  serious 
problems  using  the  directory. 

Nutrition  education  modules  -  developed  by  the  Food  and  Nutrition 
Service  (FNS)  were  evaluated  by  questionnaires  to  State  and  local  agencies 
and  to  participants.  About  51  percent  of  participants  reported  never 
having  encountered  the  nutrition  education  flip  charts,  and  46  percent  had 
received  nutrition  education  handouts  prepared  by  FNS.  Of  the  49  percent 
that  had  encountered  the  flip  charts,  all  reported  that  they  were  helpful, 
and   93  percent  thought  the  use  of  the   flip   charts   should  be  continued. 

In  the  medical  record  review,  women  in  the  demonstration  project  and 
women  in  the  regular  WIC  program  were  similar  in  age,  age  at  first  preg- 
nancy, number  of  previous  pregnancies,  rate  of  past  miscarriages,  and  of 
preterm  and  low-birthweight  delivery. 

In  Texas,  reasons  for  eligibility  were  specified  for*  85  percent  of 
Demonstration  Project  women  and  93  percent  of  regular  WIC  women.  Inade- 
quate dietary  pattern  was  the  most  common  eligibility  criterion  (78.8 
percent  in  the  demonstration  group  and  89.3  percent  in  the  regular  group) 
followed  by  inadequate  growth  pattern  (51.5  and  64.9  percent,  respectively) 
and  iron  deficiency  anemia  (33.3  and  29.0  percent,  respectively).  Eligi- 
bility criteria  data  were  not  presented  for  infants  or  children. 

If  the  women  with  one  or  two  certifications  were  included  in  the 
analysis,  hematocrits  increased  from  first  to  second  certification  from 
35.5  to  38.4  percent  and  from  35.5  to  38.6  percent  for  those  enrolled  in 
the  demonstration  project  and  regular  programs,  respectively.  In  75 
Demonstration  Project  children  aged  1  to  5  years  who  were  certified  twice, 
the  hematocrit  increased  from  34,1  to  34.3  percent  (n.s.).  Among  the  81 
children  enrolled  in  regular  WIC  programs  who  were  certified  twice,  the 
hematocrit  rose  from  33.8  to  34.4  percent  (p  <  0.05).  For  31  infants 
enrolled  in  the  Demonstration  Project  and  certified  twice,  mean  hematocrit 
rose  from  32.2  to  34.2  percent.  Among  33  infants  in  regular  WIC  programs, 
hematocrits  rose  from  31.0  to  33.3  percent.  Increases  in  mean  hematocrit 
were,  in  part,  a  function  of  regression  to  the  mean. 

Of  143  Demonstration  Project  children,  18.9  percent  had  length  below 
the  10th  percentile  and  8.4  percent  had  length  above  the  90th  percentile  at 
first  certification.  At  second  certification,  22.6  percent  of  the  115 
children  were  below  the  10th  percentile,  and  13.0  percent  were  above  the 
90th  percentile.  About  17.8  percent  of  the  101  children  in  the  regular 
group  were  below  the  10th  percentile,  and  8.9  percent  were  above  the  90th 
percentile  of  length- for-age  at  first  certification;  25.0  percent  of  the 
100  children  were  below  the  10th  percentile  at  second  certification,  and 
12.0  percent  were  above  the  90th  percentile.  Since  different  subgroups  of 
children  were  measured  at  first  and  second  certification,  what  can  be 
inferred  from  these  differences  is  limited. 
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Table  II-A-8  (coatinued) 


Results  Medical  record  review 


Mean  hematocrit  levels  (%) ,  WIC  participants  certified 
twice 

• 

Oemonstratipn  Regular 
project    program 

1st  1st 

cert.     2nd  cert.       cert.     2nd  cert. 


Women  35.5  38.4  (43)  35.5  33.6  (.129 

Infants  32.2  34.2  (31)  31.0  33.3  (33j 

Children  34.1  34.3  (75)  33.3  34.4  (31) 

Length  for  age 

Infants  C<1  year) 

%  <10th  percentile      24.3  13.4  "   15.4  15.4 

%  >10th  percentile      12.2  10.0  12.3  12.3 

(74)  (60)  (73)  (73) 

Children  (1-5  years) 

<10th  percentile      13.9  22.6  17.3  25.0 

>90th  percentile        3.4  13.0  3.9  12.0 

(143)  (115)  (101)  (ICO) 


0/ 

-o 
o 


Comment  •    Definition  of  migrants  differed  across  agencies, 

therefore-  grmips  .iiay- no x  *be  comparable  fi.e.,  not 
alwavs  clear  whv  some  migrants  were  in  De.mcns tration 
Project  and  others  in  regular  WIC  pro.gram)  . 


Hematologic  and  anthropometric  results  confounded  by 
regression. to  the  mean.     No  data  on  stage  of  gestation 
at  recruitment  available  from  most  medical  records. 
Not  specified  whether  women  were  pregnant  or  post- 
partum.    Hematocrits  only  available  for  small  propor- 
tion of  participants. 

No  description  of  economic  or  ethnic  characteristics 
of  those  whosrs  medical  records  were  reviewed.  Com- 
parability of  groups  not  established. 


C  )  =  n, 
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Table  I I -A- 8  (continued) 


Assignment  method/ 
research  design 

Study  group 
Number 
Treatment 

Control  group 
Number 
Treatment 

Results 


Individual  interviews 


183 

WIC  Migrant  Demonstration  Project 
49 

Eligible  nonparticipating  migrants 

State  and  local  agencies 

Use  of  verification  of  certification  cards 

Upstream  agencies    Texas  agencies 


0/ 


reporting  migrants 
arrive  "only  rarely" 
with  VOC  cards 


58  (12) 


8  (13) 


Individual  interviews 


Encountered  flipcharts 
Reported  flipcharts  average  to  very  good 
Recommended  continued  use 
n 


Use  of  nutrition 
education  fliDcharts 

% 
51 


100 
93 
(132) 


Comment 


No  data  provided  on  interviews  with  eligible,  non- 
participating  migrants.     No  data  on  SES  comparability 
between  groups. 


Assignment  method/      Medical  record  review 
research  design 


Study  group 
Number 


Treatment 

Control  group 
Number 

Treatment 


79  pregnant  and  postpartum  women,  79  infants  (<1  year), 
158  children  (1-5  years) 

WIC  Migrant  Demonstration  Project 


140  pregnant  and  postpartum  women,  78  infants  (<1  year), 
101  children  (1-5  years) 

Participants  in  WIC  Program 


(continued) 
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conclusion  that  "part  of  the  program  effect  could  be  accounted  for  by  an 
increase  of  about  5  days  in  the  gestational  duration  while  a  smaller  pro- 
portion appeared  to  be  a  direct  one  on  fetal  growth."  This  increase  of  5 
days  was  much  longer  than  might  be  expected  from  other  research  and  was 
more  likely  not  exclusively  a  program  effect  but  a  reflection  that  those 
with  longer  duration  of  gestation  had  greater  opportunity  for  longer  dura- 
tion of  treatment. 

The  rate  of  low  birthweight  (<2,500  g)  delivery  among  prenatal  WIC 
recipients  was  7.2  percent  versus  9.2  percent  for  postnatal  recruits 
(p  <  0.01),  based  on  nearly  the  full  study  sample.  This  result  was  subject 
to  selection  bias:  low  birthweight  is  one  of  the  criteria  for  postnatal 
recruitment  into  the  WIC  program. 

Comparing  dietary  intake  of  women  enrolled  in  the  program  for  at  least 
3  months  with  their  initial  intake,  energy  intake  was  no-t  significantly  in- 
creased. During  pregnancy,  protein,  calcium,  phosphorus,  iron,  thiamin, 
riboflavin,  ascorbic  acid,  and  folacin  intake  did  increase  significantly. 
The  only  significant  increases  among  postpartum  women  were  in  thiamin  and 
ascorbic  acid  intake.  These  results  cannot  be  interpreted  as  longitudinal 
change,  since  they  were  drawn  from  repeated  cross-sectional  analyses  of 
mostly  different  women.  For  instance,  in  pregnancy,  there  were  2,754  women 
with  initial  values  but  only  299  with  greater  than  3  months  of  WIC  partici- 
pation. Conversely,  there  were  only  179  women  with  initial  values  post- 
partum, but  421  with  greater  than  3  months  of  participation.  .Although 
these  data  were  adjusted  for  duration  of  gestation,  age,  ethnic  origin, 
income  poverty  ratio,  and  project  location,  it  remains  uncertain  that  the 
groups  compared  were,  in  fact,  initially  comparable.- >  -   


Similarly,  there  were  over  18,000  infants  and  children  with  initial 
visits  but  fewer  than  5,000  reassessed  after  11  months  of  treatment. 
Children  under  the  age  of  1  year  who  had  been  on  the  program  for  3  months 
had  decreased  calcium,  phosphorus,  and  protein  intake  and  increased  intake 
of  other  micronutrients ,  with  no  significant  change  in  energy.  On  the 
other  hand,  for  children  over  1  year  of  age,  intake  of  all  the  measured 
nutrients  increased  significantly  during  the  course  of  WIC  participation, 
without  significant  energy  increase. 

Children's  weight,  -height,  .head- circumference,  , and -nutritional  index, 
(weight  divided  by  height  1.6  multiplied  by  10)  were  significantly  higher 
among  those  enrolled  in  the  WIC  program,  compared  to  new  recruits.  The 
meaning  of  this  significant  difference  is  uncertain,  since,  in  Table  3  of 
Edozien  et  al.  (1976b),  significance  values  are  given  jointly,  combining 
both  the  6-  and  11-month  followups.  Also  the  effect  of  adjustment  is 
unclear;  it  was  stated  that  the  "p  value  is  probability  after  adjusting  for 
age,  sex,  ethic  origin,  income  poverty  ratio,  birthweight,  difference  in 
height  of  growth  curve  between  low  birthweight  and  normal  birthweight 
babies,  and  difference  in  slope  of  the  growth  curve  of  the  above  two  cate- 
gories of  infants  and  children.'*  It  is  not  obvious  what  the  aims  were  of 
adjustment  for  these  last  two  issues,  nor  their  effect  on  the  reported 
results . 
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II-A-9.    Edozien,  J.  C,  B.  R.  Switzer,  and  R.  B.  Bryan.     1976a.  "Medical 
evaluation  of  the  Special  Supplemental  Food  Program  for  Women, 
Infants  and  Children  (WIC)"  (6  volumes).    University  of  North 
Carolina,  School  of  Public  Health,  Chapel  Hill,  North  Carolina. 

Edozien,  J.  C,  B.  R.  Switzer,  and  R.  B.  Bryan.     1976b.  "Medical 
evaluation  of  the  Special  Supplemental  Food  Program  for  Women, 
Infants,  and  Children."    Select  Committee  on  Nutrition  and  Human 
Needs,  United  States  Senate.    Washington,  D.C:  U.S.  Government 
Printing  Office. 

Edozien,  J.  C. ,  B.  R.  Switzer,  and  R.  B.  Bryan.     1979.  "Medical 
evaluation  of  the  Special  Supplemental  Food  Program  for  Women, 
Infants  and  Children."    Amer.  J.  Clinical  Nutrition  32;677-692. 


Edozien  et  al.  (1976a, b;  1979)  studied  over  4,000  pregnancies  and 
IS, 000  infants  and  children  in  19  WIC  projects  in  14  States  from  1973 
through  1976.  There  were  no  controls;  those  already  enrolled  in  the  WIC 
program  were  compared  to  new  recruits,  either  women  at  the  same  stage  of 
gestation  or  infants  and  children  of  the  same  age  at  entry  into  the  pro- 
gram. 

Weight  gain  in  pregnancy  was  significantly  greater  among  women 
enrolled  in  WIC,  both  at  several  points  during 'pregnancy  and  overall:  the 
— difference  in  total  weight  gain  was  1.2  kilograms  (p  <  0.01).  However,,  the 
comparison  for  the  total  population  is  confounded  by  the  likelihood  that 
postnatal  recruitment  into  the  WIC  program  was  caused  in  part  by  preterm 
delivery  or  low  birthweight,  both  associated  with  low  weight  gain»  The 
interim  results  are  somewhat  confusing,  since  the  authors  did  not  smooth 
the  weight  gain  curve  for  initial  recruits  but  rather  used  the  actual  mean 
value  for  those  new  recruits  during  the  specified  month  of  gestation.  The 
observed  greater  weight  gains  among  WIC  participants  (limited  to  compari- 
sons between  those  already  in  the  program  and  those  first  entering  the 
program  between  24  to  27  weeks,  or  between  28  to  31  weeks  of  gestation) 
appeared  to  be  more  due  to  the  unusually  low  weight  gains  of  those  entering 
the  program  at  those  durations  of  gestation,  rather  than  increased  weight 
gain  among  the  previously  recruited. 

The  relationship  between  prenatal  WIC  benefits  and  birthweight  was 
estimated  by  linear  multiple  regression  analysis.  There  were  several 
uncertainties  in  these  analyses.  First,  although  over  4.000  pregnancies 
were  studied,  the  major  inference  in  this  study  was  drawn  from  the  very  few 
women  who  were  included  in  the  analysis  who  either  had  no  WIC  benefits 
during  pregnancy  (n=41)  or  benefits  at  6  months  or  longer  (n=139).  The 
estimated  difference  in  birthweight  between  these  extreme  groups  was  either 
136  or  102  grams  for  two  different  regression  models.  However,  these 
differences  were  confounded  by  duration  of  gestation.  Those  with  longer 
durations  of  gestation  had  greater  chance  to  participate  longer  in  the  WIC 
program.  In  the  regression  analyses,  duration  of  gestation  was  not  con- 
trolled.      That  such  confounding  did  exist  was  suggested  by  the  author's 
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Table  II-A-9 


Edozien  et  al.   (1976a,  b;  1979) 


Population  studied      19  WIC  Projects  in  14  States  from  1973-76. 


Assignment  method/ 
research  design 

Study  group 
Number 
Treatment 

Control  group 
Number 
Treatment 

Results 


Most  outcomes  contrasted  with  values  for  new  enrollees 
at  same  stage*  of  gestation  or  same  age. 

Pregnant  women- 
4,125 

Completed  pregnancies 


None 


Differences  in  weight  gain  (kg)  between  women  previously 
enrolled  in  program  and  initial  recruits: 

Gestation  (w) 

24- 


20- 


28- 


Weight  gain 

(kg): 

Fed 

Not  fed 


.24      2.00'*  ^.^j^ 

(32)     (149)  (130) 


32-  36-39 

.32  .61 

(US)  (256) 


Total 


1.20- 

(772) 


(371)     (401)       (339)        (361)     (209)  (2,339) 


Birthweight  (g)  .and  dura-tion  of.  participation  in  the  WIC- 


'rograra 


Birthweight  (g 
Model  1: 
Model  2: 


Duration  of  participation  (moaths) 

0  <3  3-  6+ 

3,057      3,052      3,125  3,192 

3,120      3,094      3,165  3,222 

(41)       (421)       (412)  (139) 


(Adjusted  for  several  relevant  factors  using  two  differ- 
ent linear  regression  models,  neither  including  duration 
of  gestation.     Model  1  included  weight  and  height; 
Model  2,  weight  for  height  index.) 


%  Birthweight  <2,50Q  g 


Prenatal 
participants 

7.23 
(1,651) 


Postpartum 
results 

9.21'Wf 
(4,976) 


(continued) 
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Since  low  hematologic  values  may  well  have  been  criteria  for  recruit- 
ment into  the  WIC  program,  it  is  impossible  to  separate  effects  of  regres- 
.sion  to  the  mean  from  the  observed  change  over  time.  Any  change  between 
the  6-  and  11-month  visits,  however,  would  be  less  subject  to  regression  to 
the  mean,  but  there  was  little  change  between  the  6-  and  11 -month  visits  in 
hemoglobin  or  hematocrit.  This  could  be,  in  part,  due  to  having  reached 
satisfactory  levels  before  the  6-month  visit,  but  it  is  very  difficult  to 
interpret  the  implications  of  the  change  from  0  to  6  months. 

This  massive  study,  therefore,  leaves  many  uncertainties.  Were  the  19 
WIC  projects  that  were  studied  representative  of  the  universe  of  WIC  pro- 
grams? Were  initial  recruits,  after  adjustment  by  linear  multiple  regres- 
sion for  several  factors,  a  reasonable  comparison  group  for  those  already 
in  the  program?  Did  regression  to  the  mean  account  for  observed  differ- 
ences in  growth  or  hematology?  What  characterized  the  one-half  to  two- 
thirds  of  subjects  who  were  not  available  for  6-  and  11-month  followup?  To 
what  extent  were  initial  values  skewed  by  being  related  to  selection  crite- 
ria (such  as  anemia  or  low  height)?  Given  these  many  questions,  what  would 
appear  to  be  reasonably  secure  is  the  fact  that  children  and  mothers  (at 
least  during  pregnancy)  receiving  supplements  did  have  improved  diets.  The 
changes  in  hematology  and  growth  are  confounded  by  regression  to  the  mean 
and  also  potentially  confounded  by  selective  followup  (as  is  all  of  this 
study).  The  analysis  of  mean  birthweight  was  limited  both  by  small  numbers 
of  subjects  and  the  confounding  of  the  treatment  variable  (duration  of 
participation)  by  duration  of  gestation. 
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Table  II-A-9  (continued) 


Study  group 
Number 
Treatment 

Number 
Treatment 

Number 
Treatment 


Infants  and  children 
18,339 

With  initial  visit 
10,313 

Reassessed  after  6  months  treatment 
4,910 

Reassessed  after  11  months 


Control  group 
Number 
Treatment 


None 


Results  Diet:    Differences  in  daily  nutrient  intake  between 

children  enrolled  in  WIC  and  new  recruits  (mg,  unless 
noted) . 


Age 

of  child 

(months ) 

6-11 

12-47 

Time 

on  program  (months) 

6 

6 

11 

Energy 

NS 

NS 

NS 

Protein  (g) 

-7 

3 

4 

Calcium 

.  -127 

85 

73 

o 

- 121 

72 

67 

?e 

5.1 

1.6 

1.5 

Vitamin  A  (lU) 

365'- 

512 

627 

Thiamine 

« ^  2 

•  ^ 

.3 

Riboflavin 

•  ^ 

•  «• 

Niacin 

2.4 

.6 

1.2 

Ascorbic  acid 

19 

22 

26 

Foiacin  (Mg) 

NA 

31 

Initial 

(912) 

(3,534) 

(3,584) 

Followup 

(506) 

(1,292) 

(1,003) 

(Differences  adjusted  for  age,  sex,  ethnic  group,  "income 
poverty  ratio,"  project  location;  only  significant  differ^ 
ences  shown;  all  significant  at  p  <  0.001  unless  noted.) 


(continued) 
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Table  II-A-9  (continued) 


Results 
(continued) 


Lomment 


Diet:  Estimated  increase  in  women's  daily  nutrient 
intake  after  3  months  treatment  compared  to  initial 
intakes  (mg,  unless  stated;  significant  values  only) 


Energy 
Protein  (.g) 
Calcium 
P 

Fe 

Vitamin  A  (lU) 
Thiamine 
Riboflavin 
Niacin 

Ascorbic  acid 
Folacin  (pg) 
Initial 

>3  months  participation 


Pregnancy 

4.6* 
123-— • 
107 
1 .  0*^- 

(2,754) 
(299) 


Postpartum 


.15** 


26* 

(179) 
(421) 


Pregnant  women:     Significant  weight  gain  differences, 
only  at  24-27  and  2S-31  weeks  gestation,  appear  to  be 
due  to  nonlinearity  (Figure  1,  page  198,  Edozien 
et  ai.,  Vol.  2,  1976a;  of  distribution  of  initial 
weights. 

Analysis  assumed  adverse  social  and  medical  risk 
associated  with  late  entry  into  program  could  be 
controlled  for  by  measured  social  indices. 

Mean  birthweight  differences  were  not  adjusted  for 
duration  of  gestation  but  women  with  longer  gestation 
had  greater  chance  for  longer  participation.  Text 
states:     "Part  of  the  program  effect  could  be 
accounted  for  by  an  increase  of  about  5  days  in  the 
gestational  duration,  while  a  smaller  portion 
appeared  to  be  a  direct- one -on  fetal  growth." 

No  explanation  for  discrepant  numbers  between  studied 
pregnancies  and  those  for  whom  mean  birthweight 
analyzed. 

Difference  in  rate  of  low  birthweight  subject  to 
selection  bias:  low  birthweight  a  criterion  for 
postpartum  certification  in  the  WIC  program. 


(continued) 
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Table  II-A-9  (continued) 


•Comment  •    Infants  and  children:    Dietary  and  anthropometric 

indices  are  compared  after  6  and  11  months  of  the 
program  with  those  of  new  enroliees  of  the  same  age. 
Given  constant  application  of  enrollment  criteria 
,  during  study,  these  comparisons  only  minimally  subject 

to  regression  to  the  mean.  However,  they  assume  that 
any  differences  between  older  enroliees  and  younger 
enroliees  can  be  controlled  by  analysis  (see  text) . 
From  data  presented,  it  is  not  possible  to  estimate 
program  effects  on  percent  <  RDA,  aor  on  percent  an 
50th  percentile  in  growth  indices. 

•    Reported  change  in  hematologic  indices  subject  to 
confounding  by  regression  to  the  mean.     Initial  value 
one  of  the  criteria  for  entry  into  program,  and 
therefore  skewed  to  lower  values.     Repeacad  testing 
would,  of  necessity,  yield  higher  means,  mdependenu 
of  any  treatment  effect,  but  of  uncertain  magnitude. 


-'-p  <  0.05. 
■■^■•p  <  0.01. 
^^"^o  <  0.001. 

(  )"=  a. 
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Table  II-A-9  (coatinued) 


Anthropometry :  Differences  between  children  enrolled 
in  WIC  and  new  recruits. 


Age 

of  child 

(months ) 

6-11 

12-47 

Time 

on  program 

(months ) 

6 

6 

11 

Weight  (g) 

123 

240 

113 

Height  (cm) 

.23 

.51 

.56 

Head  circ.  (cm) 

.13 

.09 

.02 

Nutritional  index 

(Wt./Ht.  1.6x10) 

.80 

.95 

-e06 

Initial 

(2,756) 

(10,947) 

(10,947) 

Followup 

(1,993) 

(5,088) 

(3,678) 

(Differences  adjusted  for  age,  sex,  ethnic  group,  "income 
poverty  ratio,"  birthweight,  and  "difference  in  growth 
curves  of  low  birthweight  infants;"  significance  levels 
uncertain  from  reported  data;  see  text.) 

Hematology:     Change  in  hematologic  and  biochemial  indices 
from  those  at  initial  visit  (not  comparisons  with  new 
recruits);   (all  significantly  different  from  initial 
values  at  p  <  0*.  001  unless  noted). 

Aae  of  child  (months) 


6-11  12-47 


Time  on  program  (months) 
)  6  11 


Hemoglobin  (g/100  ml)  .38  .34  .42 

Hematocrit  (%)  .61  .79  .78 

MOHC  (g/100  ml)  .51  .24  .45 

Initial  (3,363)  (14,959)  (14,959) 

Followup  (2,705)  (7,608)  (4,910) 

Transferrin  (mg/100  ml)  -19.0  2.9-  -20.0 

Saturation  (%)  NS  -1.3  NS 

Initial  (2,316)  (10,569)  (10,569) 

Followup  (2,040)  (5,980)  (4,012) 

(continued) 
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Table  II-A-10 


Fleshood  et  al.  (1983) 


Population  studied      Tennessee,  1982,  all  WIC  recipients. 

Assignment  method/      Prenatal  WIC  recipients  compared  to  those  certified 
research  design  -  postnatally. 


Study  group 
N'umber 
Treatment 

Number 
Treatment 

Number 
Treatment 

Control  group 
Number 
Treatment 

Results 


Comment 


4,312 

Number  weeks  on  WIC  during  pregnancy: 
3,471 

Number  weeks  on  WIC  during  pregnancy: 
4,750 

Number  weeks  on  WIC  during  pregnancy: 


7,961 

No  WIC  benefits  during  pregnancy 


Duration  of 
WIC  benefits  (weeks) 

1  -  12 
13  -  20 

Total 
None 


%  <  2,500  g 
birthweight 

11.0 

9.3 

5.6 

3.5 
U.4 


1-12 

13-20 

21+ 


(postnatal  recruits) 

Analysis  by  duration  of  WIC  benefits  confounded  by 
length  of  gestation.     Postnatal  recruits  probably 
selected  for  low  birthweight  (see  text). 
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II-A-10.    Fleshood,  L. ,  M.  H.  Buckner,  A.  F.  Hatchett,  J.  A.  Hayes, 

J.  Seals,  C.  M.  Smith,  P.  A.  Scanlon,  J.  N.  Wallace.     1983.  "Is 
WIC  reducing  the  prevalence  of  low  birthweight  and  infant 
mortality?"    Paper  presented,  during  the  106th  American  Public 
Health  Association  meetings  1978. 

Fleshood  et  al.  (1983)  related  the  frequency  of  low  birthweight 
(<2,500  g)  among  WIC  recipients  in  Tennessee  in  1982  to  duration  of  WIC 
services  during  pregnancy.  Rates  were  highest  among  postnatal  recruits 
(14.4  percent)  and  were  lower  with  increased  duration  of  prenatal  WIC 
services  (11.0  percent  for  1  to  12  weeks,  9.3  percent  for  13  to  20  weeks, 
and  5.6  percent  for  21+  weeks).  The  overall  rate  for  all  prenatal .  WIC 
recipients  was  8.5  percent  (versus  postnatal  recruits,  p  <  0.001).  These 
results  cannot  be  securely  interpreted  as  demonstrating  an  effect  of  dura- 
tion of  WIC  service.  Duration  of  WIC  benefits  is  confounded  by  the  length 
of  gestation,  since  length  of  gestation  influences  both  the  duration  of 
prenatal  WIC  benefits  and  birthweight  (see  the  discussion  of  Edozien  et  al. 
[ 1976a, b,  1979]  and  Kotelchuck  et  al.  [1981]).  Moreover,  the  postnatal  WIC 
recruits  are  probably  a  group  at  higher  risk  than  prenatal  recruits  for  at 
least  three  reasons:  (1)  postnatal  recruits  (by  definition,  meeting  income 
criteria)  were  likely  not  to  have  sought  prenatal  benefits  (although  some 
may  have  applied  and  not  been  certified)  and  thus  were  likely  not  to  have 
been  as  conscientious  about  health  needs  as  prenatal  recipients;  (2;  low 
birthweight,  or  poor  postnatal  growth  associated  with  low  birthweight,  may 
have  been  criteria  by  which  they  were  drawn  into  the  WIC  program,  and  thus 
they  were  unlikely  to  be  a  representative  control  group  (the  rate  of  low 
birthweight  of  14.4  percent  was  almost  twice  the  State  average);  and  (3) 
postnatal  recruits  include  some  very  preterm  deliveries  that  might  have 
been  enrolled  in  WIC,  had  their  pregnancies  been  carried  longer,  thus 
biasing  the  group  towards  excess  low  birthweight. 
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Table  II-A-11 


Goldberg  (1982) 


Populatioa  studied 


Assignfflent  aethod/ 
research  design 


105  black  children  enrolled  in  Harlem  Hospital  WIC 
program,  13-^0  months  old. 

Reviewed  390  stratified  random  charts  (of  1,604)  of  WIC 
recipients  recertified  between  December  1982-April  1982. 
lOS  met  the  following  criteria:     age  18-60  months,  black, 
recertified  >  3  times  and  followed  for  >  18  months. 


Study  group 
Niiaber 
Treatment 

Number 
Treatment 

Nuaber 
Treatment 

Control  group 
Number 
Treatment 


33  boys,  26  girls 

Age  at  onset  of  WIC  (months):  Prenatal 
6  boys,  22  girls 

Age  at  onset  of  VIC  (months):  0-6 
9  boys,  9  girls 

Age  at  onset  of  WIC  (months):     7-40  . 


USDHEW  Natality  Statistics,  .NCHS  Growth  Charts,  and 
Rudolph's  Pediatric  Hematologic  Standards 


Results 


Onset  of  VIC  theraov 


Mean  birthweight  (g) 

<2,5oo  g  m 

Weight  at  12  months  (kg) 


Prenatal 

3,219^ 
3.4 
10.  11 


Postnatal 

2,851*** 
26.0* 
9.54 


Weight 
Length 


<IOth  percentile/NCHS  growth  curves 
Recertif ication 


in 

7.6 
13.3 


:/2 


10 


?/3 

4,7* 
3.3* 


anemic  by  Rudolph's  standards 


Comment 


Anemia 
defined  as 
Age  (months)        Hct  < 

3-6  29 
6-24  33 
24-60  34 


X  Anemic 

8.6 
5.7 
1.0 


Low  birthweight  or  small  postnatal  size  as  criteria 
for  postnatal  VIC  eligibility  confound  the  comparison 
of  birthweight  on  growth  by  age  of  onset  of  VIC 
benefits.    No  control  for  socioeconomic  or  other 
possible  confounding  factors.    To  the  extent  that 
anemia  was  a  recruitment  criterion,  change  over  time 
confounded  by  regression  to  the  mean.     Postnatal  VIC 
sex  ratio  2S:ii,     HCHS  growth  curves  and  Rudolph's 
standards  aot  race  specific. 


*?  <  0.05  (vs 
p  <  0.001. 


initial  rate) . 
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II-A-11.     Goldberg,  H.  E.     1982.     "An  evaluation  of  the  effectiveness  of 
the  WIC  program  in  terms  of  height,  birthweight,  weight,  and 
hematocrit."    Unpublished  report.    The  Mount  Sinai  Medical 
Center,  New  York,  New  York. 


Goldberg  (1982)  reviewed  hospital  charts  of  390  children,  a  stratified 
sample  of  1,604  WIC  recipients  recertified  between  December  1981  and  April 
1982  at  the  Harlem  Hospital  WIC  program  in  New  York  City.  Of  these,  105 
recipients  met  the  following  criteria  for  study  eligibility:  age  18  to  60 
months  (at  last  recertif ication) ,  black,  recertified  in  the  WIC  program  at 
least  three  times,  and  followed  for  at  least  18  months.  .About  95  percent 
of  Harlem  Hospital  WIC  recipients  received  public  assistance  and  Medicaid, 
and  90  percent  were  from  single-parent  families . 

Those  who  received  prenatal  WIC  benefits  weighed  significantly  more  at 
birth  (368  g,  p  <  0.001)  and  more  at-  12  months  of  age  (0.57  kg,  n.s.)  than 
those  who  received  only  postnatal  WIC  benefits.  The  mean  birthweight  for 
those  with  only  postnatal  WIC  benefits  was  low  (2851  g)  ,  consistent  with 
the  likelihood  that  low  birthweight  may  have  led  to  WIC  enrollment. 
Prenatal  WIC  was  defined  as  mother's  receipt  of  WIC  for  the  "entire  dura- 
tion" of  pregnancy,  but  no  data  on  duration  of  gestation  at  first  WIC 
visit  are  reported.  Initial  WIC  certification  varied  from  birth  to  40 
months  of  age.  Mean  age  at  recertif ication  was  not  reported;  median  age  at 
recertif  ication  was  6,  12,  and  18  months.  The  analysis  of  weight  at  12 
months  excluded  37.3  percent  of  prenatal  recipients  and  26.1  percent  of 
postnatal  recipients  who  were  recertified  (and  weighed)  before  11  or  after 
13  months  of  age.  .About  8.4  percent  of  study  children  enrolled  in  WIC 
prenatally  had  birthweights  below  2,500  g,  compared  to  26.0  percent  of 
'postnatal  recruits.  This  comparison  is  confounded  to  the  extent  that  low 
birthweight  was  a  criterion  for  postnatal  WIC  eligibility,  and  the  higher 
proportion  of  girls  in  this  group  would  account  to  some  extent  for  lower 
birthweight.  Thus,  few  conclusions  can  be  drawn  from  this  study  on  the 
effect  of  the  WIC  program  on  perinatal  outcome. 

Fewer  children  were  anemic  as  they  became  older.  To  the  extent  that 
anemia  was  a  criterion  for  initial  program  eligibility,  this  change  is,  in 
part,  due  to  regression  to  the  mean. 

By  the  third  recertif ication  (i.e.,  at  least  18  months  on  the  WIC 
program)  ,  fewer  than  5  percent  of  the  children  were  below  the  10th  per- 
centile for  weight  or  height.  These  low  rates  (much  lower  than  at  initial 
certification)  are  likely  due  not  only  to  program  benefits  but  also  to 
regression  to  the  mean  (in  that  impaired  growth  may  have  led  to  program 
eligibility).  There  is  thus  the  suggestion  of  program  benefits,  but  this 
study  does  not  allow  us  to  draw  secure  conclusions. 
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remeasurements ,  3  and  6  moaths  after  program  entry,  consistent  with  under* 
correction  for  regression  to  the  mean.  If  differences  were  physiological, 
there  is  no  obvious  reason  they  should  not  have  been  sustained  beyond  6 
months  after  recruitment,  even  if  the  greatest  rates  of  gain  were  early  in 
program  participation. 
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II-A-12.    Heimendinger,  G.     1981.     "I.  The  effect  of  WIC  on  the  growth  of 

infants  and  children.     II.  The  use  of  growth  standards  in  assess- 
ing WIC  impact  on  infants  and  children."    Unpublished  doctoral 
thesis.    Harvard  University,  Boston. 


Heimendinger  (1981)  abstracted  demographic  and  anthropometric  data  on 
all  infants  and  children  (active  and  inactive)  from  three  sites  of  two 
Boston  WIC  programs  and  on  all  children  registered  for  care  in  two  health 
clinics  serving  the  same  neighborhoods.  The  study  included  914  WIC  and 
1,098  control  children;  all  had  at  least  two  recorded  weights  in  the  first 
18  months  of  life.  Children  were  kept  in  the  control  group  up  to  the  age 
that  they  received  WIC  benefits.  In  some  analyses,  children  who  received 
only  postnatal  WIC  benefits  were  distinguished  from  those  who  received  both 
prenatal  and  postnatal  benefits.  All  comparisons  were  controlled  for  age, 
sex,  ethnicity,  and  birthweight.  Length  was  rarely  recorded;  comparisons 
with  controls  were  limited  to  weight.  The  author  assessed  height  using 
NCHS  age  and  sex  specific  standards  (see  below). 

Mothers'  participation  in  WIC  was  associated  with  a  60-gram  increase 
in  birthweight  (p  <  0.05),  after  controlling  for  sex,  mother's  age,  neigh- 
borhood, ethnicity.  Medicaid  enrollment,  birth  order,  and  whether  the 
infant  was  low  birthweight  or  premature.  Controlling  for  low  birthweight 
probably  led  to  an  underestimate  of  actual  difference  in  birthweight 
between  WIC  group  and  controls.  The  difference  was  also  subject  to  selec- 
tion bias,  since  low  birthweight  might  have  led  to  postnatal  WIC  certifica- 
tion. 

The  author  estimated  differences  between  WIC  and  control  groups  in 
weight,  assuming  lifelong  WIC  participation.  (Children  that  were  certified 
for  WIC  because  they  were  overweight  were  excluded  from  all  analyses.)  The 
results  were  controlled  for  whether  the  child  was  low  birthweight  or  prema- 
ture, and  several  other  factors,  if  the  relationship  of  the  outcome  with 
the  factor  was  F  >  1.0  in  regression  analysis. 

Heimendinger  (1981)  then  compared  the  difference  between  predicted 
growth  (using  age,  sex,  ^nd  size  and  weight-_at  program  entry  -ta  -predict 
growth)  with  actual  growth,  among  all  infants  and  children  who  received 
postnatal  WIC  benefits  (n=914).  Prenatal  WIC  benefits  were  not  taken  into 
account.  The  predicted  values  were  derived  from  age-  and  sex-specific  NCHS 
standards  for  length,  weight,  and  weight  for  length  and  were  said  to  be 
corrected  for  regression  to  the  mean.  The  results  were  presented  as 
standard  units  (Z  scores)  and  could  not  be  translated  into  actual  units 
from  the  data  presented.  While  the  author  asserted  that  the  changes  over 
time  in  growth  were  not  due  to  regression  to  the  mean,  this  was  by  no  means 
obvious.  Low  weight,  or  height,  or  weight  for  height  were  likely  to  have 
been  recruitment  criteria,  and  the  population  thus  skewed  to  low  values. 
Predicted  later  values  would  also  be  skewed  to  low  values,  since  the  pre- 
diction was  based  on  the  initial  value.  The  only  significant  (positive) 
association   with  WIC   for  all   three  measures   was   at   the   first  or  second 
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Table  II-A-12  (continued) 


Control  group 
Number 
Treatment 

Results 


NCHS  standards 

Estimated  differences  from  predicted  values  in  length, 
weight,  and  weight  for  height  (all  in  standard  units,  i.e, 
Z  scores )^associated  with  varying  duration  of  WIC 
benefits . 

Time  since  entry  into  program  (months) 


3 

6 

9 

12 

18 

.179^-^- 

.003 

.035 

-.057 

-.286'> 

.362^-** 

.106 

.096 

.050 

.197 

.290*** 

.016 

;06l 

.084 

.090 

Length 
Log  weight 
Weight  for  length 

Comment  •    Comparison  with  NCiS  standards  omitted  initially 

overweight  children  from  analysis.     Duration  of  WIC 
possibly  associated  with  duration/ severity  of  nutri- 
tional risk.     The  results  are  consistent  with  under- 
correction  for  regression  to  the  mean. 

<  0.05. 
•■^-p  <  0.01. 
— -p  <  0.001. 

^Controlled  for  ethnicity,  neighborhood,  whether  low-  birthweight /premature , 
Medicaid,  number  of  illness  visits/year,  if  F  value  >  1 . 0  in  regression 
equation.     Significance  of  differences  not  calculable  from  data  presented. 
.All  WIC  children  certified  for  overweight  excluded  from  analysis. 

^Predicted  from  age,  sex,  and  measurement  at  entry  into  program  based  on 
NCHS  age  and  sex  specific  standards;  children  classified  as  overweight  at 
first  visit  omitted. 
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Table  II-A-12 


Heimendinger  (1981) 


I 


Population  studied 


Assignment  method/ 
research  design 

Study  group 
Number 
Treatment 

Number 
Treatment 

Control  group 
Number 
Treatment 

Results 


All  infants  and  children  (active  and  inactive)  registered 
at  3  sites  from  2  Boston  WIC  programs  with  >  2  sets  of 
measurements  by  18  months  of  age  and  from  2  health 
clinics  serving  the  same  area. 

Retrospective  analysis  of  VIC  and  clinic  records. 


476 


WIC:  Prenatal  and  postnatal 
438 

WIC:     Postnatal  only 


1,098 

Public  clinic  patients 

Prenatal  WIC  (n=466)  associated  with  a  60  g  increase  in 
birthweight  (p  <  0.Q5),  controlling  for  whether  the 
infant  was  low  birthweight,  mothers'  age,  neighborhood, 
birth  order,  Medicaid  and  ethnicity. 

Estimated  difference  in  weight  (g)  between  WIC  and  control 
children  assuming  WIC  children  on  program  throughout  their 

lives . 


Age  (months) 


3 

6 

9 

12 

18 

WIC 

Pre-  and  postnatal 

Boys 

34 

111 

124 

64 

124 

Girls 

32 

109 

126 

65 

133 

Postnatal  only 

Boys 

-109 

379 

124 

289 

523 

Girls 

-106 

372 

126 

293 

555 

Comment 


Whether  the  child  was  low  birthweight  was  controlled 
in  birthweight  analysis.     The  effect  of  this  over 
control  is  probably  to  underestimate  the  relationship 
of  WIC  to  birthweight.     Results  prone  to  selection 
bias:     low  birthweight  may  have  led  to  postnatal  WIC 
recruitment.     Controls  almost  all  on  Medicaid  and  had 
significantly  lower  birthweight  (63  g'^)  than  combined 
pre-  and  postnatal  WIC  recipients. 


(continued) 
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Table  II-A-13 
Hicks  et  al.  (1982) 


Populatioa  studied      21  sibling  pairs  in  rural  Louisiaaa. 


Assignment  method/ 
research  design 


Study  group 
Number 
Treatment 


Control  group 
Number 
Treatment 


Results 


•-•p  <  0.05. 
*^-p  <  0,01. 
p  <  0.001 


Cross-sectional  study  comparing  younger  (index)  sibling 
with  prenatal  WIC  exposure  to  older  sibling  not 
recruited  into  WIC  until  after  1  year  of  age. 


21 

Younger  siblings  (avg.  age: 
in  utero) 


75.9  months)   (WIC  begun 


21 

Older  siblings  (avg.  age 
>1  year  of  age) 


106.0  months)   (WIC  begun 


Cases 

Controls 

WISC-R  IQ 

Verbal 

89.9 

76.0  ^'^^^ 

Performance 

85.1 

74.8 

Full  scale 

86.4 

73.4 

Grade  point  average 

1st  year 

2.6 

1 .  7            — - 

Overall 

2.6 

2.1 

Growth  not  significantly 

affected 

other  than  lower  per- 

centage  of  visits  at  which  height  for  age  was  deviant 
among  cases  (p  =  0.042). 

Comment  •    .Assessor  not  blind  to  whether  child  was  index  case  or 

control.     Differences  attenuated  after  controlling  for 
age;  treatment  outcome  explicable  by  deteriorating 
performance  with  age.     Older  siblings  stated  to  have 
"met  nutritional  risk  criteria  such  as  history  of 
anemia  or  low  weight  for  height  in  the  case  of 
children...'*  such  that  they  may  have  been  preselected 
to  be  at  greater  risk  than  younger  siblings,  which  was 
consistent  with  significantly  higher  rate  of  visits 
with  height  <  10th  percentile  among  older  siblings. 
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II-A-13.    Hicks,  L. ,  R.  A.  Langham,  and  J.  Takenaka.     1982.     "Cognitive  and 
health  measures  following  early  nutritional  supplementation:  A 
sibling  study."    Amer.  J.  Public  Health  72(10) : 1110-1118. 

Hicks  et  al.  (1982)  studied  21  school  age  sibling  pairs  from  rural 
Louisiana  parishes.  The  older  (control)  sibling  was  recruited  into  the  WIC 
program  after  the  first  birthday,  while  the  younger  (index)  sibling  was  in 
utero  when  the  mother  began  in  the  WIC  program.  Subjects  were,  on  average, 
75.9  months  of  age,  and  controls,  106  months  of  age.  Dramatic  differences 
were  observed  in  the  cognitive  function  of  the  older  and  younger  siblings. 
These  results  are  subject  to  several  uncertainties.  For  instance,  the 
assessor  was  not  blind  to  whether  the  child  was  a  subject  or  control  (other 
than  for  grade  point  average),  and  the  authors  stated  that  the  elder 
siblings  all  entered  the  program  because  of  nutritional  risk  criteria, 
which  included  anemia  (most  frequently),  low  height,  or  low  weight  for 
height.  If  this  was  true,  it  might  have  led  to  selection  bias,  consistent 
with  the  significantly  greater  frequency  with  which  older  siblings  were 
judged  to  be  under  the  10th  percentile  for  height.  (The  authors  later 
stated  [Hicks  et  al.,  1983]  that  the  older  siblings  were  not  recruited 
because  of  such  nutritional  risk  criteria,  but  only  because  of  low  income.) 
In  addition,  the  differences  ascribed  to  nutritional  supplementation  were 
much  greater  than  for  any  other  study  of  this  issue  (Larimor  and  Pollitt, 
1982). 

The  results  of  this  study  are  of  interest  but  must  await  confirmation 
with  a  study  design  which  addresses  these  potential  biases.  (See  com- 
mentary by  Rush  [1982,  1983],  Pollitt  and  Lorimor  [1983]  and  response  by 
Hicks  et  al.   [1983]  .) 
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The  authors  also  related  the  numbers  of  WIC  vouchers  cashed  with 
birthweight,  but  this  analysis  was  possibly  confounded  by  duration  of 
gestation  (the  longer  the  pregnancy,  the  more  chance  to  cash  vouchers)  and 
also  possibly  biased  by  differences  in  behavioral  characteristics  of  early 
and  late  registrants  for  care  and  for  WIC  benefits.  The  seeking  of  early 
care  is  usually  an  index  of  lower  risk  as,  in  general,  is  compliance  with 
any  health  regimen. 
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II-A-14.    Kennedy,  E.  T. ,  S.  Gershoff,  R.  Reed,  and  J.  E.  Austin.  1982a. 

"Evaluation  of  the  effect  of  WIG  supplemental  feeding  on  birth 
weight."    J.  Amer.  Dietetic  Assoc.  80(3) : 220-227 . 

Kennedy,  E.  T. ,  and  S.  Gershoff.     1982b.     "Effect  of  WIG 
supplemental  feeding  on  hemoglobin  and  hematocrit  of  prenatal 
patients."    J.  Amer.  Dietetic  Assoc.  80(3) :227-230. 

Kennedy  et  al,  ( 1982a, b)  studied  910  women  enrolled  in  WIG  and  418 
controls  at  9  sites  in  Massachusetts  from  January  1973  to  February  1978. 
There  was  one  WIG  clinic  and  one  non-WIG  clinic  in  each  of  four  geographic 
areas  (the  presence  of  the  ninth  site  in  the  study  is  unexplained).  Three 
of  the  areas  were  urban  and  one  rural.  There  were  897  WIG  women  and  400 
controls  with  liveborn  infants  for  whom  birthweight  was  known.  ■  There  was 
little  description  of  the  control  women  and  whether  they  were  comparable  to 
cases  (e.g.,  racial  composition  of  the  groups  was  not  presented).  What 
data  are  available  suggest  that  the  controls  were  at  higher  risk  than  WIG 
recipients.  From  the  data  presented,  it  was  calculated  that  42  percent  of 
WIG  recipients  had  income  above  195  percent  of  poverty  level  (the  qualifi- 
cation level  for  WIG)  versus  37  percent  of  controls,  although,  by  defini- 
tion, none  of  the  WIG  recipients  should  have  been  above  this  level.  A  past 
prematurity  rate  was  calculated  for  WIG  multiparae  of  3.9  percent  versus 
7.3  percent  for  multiparous  control  women,  and  a  7.7  percent  rate  of  past 
low  birthweight  in  the  WIG  group  versus  9.5  percent  for  controls.  In 
addition,  for  the  subset  of  women  for  whom  hematologic  values  were  avail- 
able, the  initial  values  for  controls  were  lower  than  for  cases,  although 
not  significantly  so.  The  most  powerful  evidence  that  the  groups  were  not 
comparable  was  that  the  raw  difference  in  birthweight  of  122  grams  was  more 
than  halved,  to  60  grams,  when  controlled  for  selected  differences  in 
social  and  biologic  characteristics  between  the  two  groups.  Unfortunately, 
no  data  were  presented  to  distinguish  the  effects  of  controlling  the  social 
versus  the  biologic  variables.  Some  of  the  difference  in  biologic  vari- 
ables could  have  been  changes  that  were  mediating  effects  of  WIG,  such  as 
weight  gain.  In  any  case,  the  limited  data  that  were  presented  suggest 
that  the  groups  were  not  initially  comparable  and  that  comparisons  in 
outcome  were  likely,  thus,  to  have  been  influenced. 

The  analysis  assumed  that  the  subgroup  of  women  for  whom  hematologic 
data  were  available  (148  of  the  910  cases  and  84  of  the  418  controls)  were 
not  assayed  for  selective  reasons,  which  may  or  may  not  have  been  the  case. 
In  comparing  final  levels  of  hemoglobin  and  hematocrit  (which  were  signifi- 
cantly higher  among  WIG  recipients  than  controls),  the  lower  initial  levels 
of  controls  were  not  taken  into  account,  either  by  analyzing  change  scores 
or  by  adjusting  for  initial  level. 

• 

This  study  is  tantalizing  because  it  is  probable  that  there  were 
effects  of  the  WIG  program,  but  without  better  description  of  the  popula- 
tion, caution  is  appropriate  before  accepting  that  differences  between 
cases  and  controls  were  in  fact  due  to  WIG. 
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Table  I I -A- 14  (continued) 


Study  group 
Number 
Treatment 


Hemoglobin  and  hematocrit: 
148 

Subset  of  prenatal  VIC  recipients  with  available  data. 


Control  group 
Number 
Treatment 


84 

Subset  of  controls  with  available  data. 


Results 


VIC 


Controls 


Total  group    Initial    Final    Diff .      Initial    Final    Diff . 


Hgb  (g%) 
Hct  (%) 


12.4  12. 6''-'^  0.2 
35.8      36. T**-"-  0.9 


11.9  11.7 
35 . 6      35 .  r-^ 


-0.2 
-0.5 


Anemic  only 

Hgb  (g%)  10.9      12.1^       1.2         10.8  11.5-* 

Hct  (%)  31.9      35.7         3.8         32.2  34.8 


0.7 
2.6 


Lomment 


Controls  had  lower  initial  Hgb  and  Hct  values  than 
cases,  suggesting  that  they  were  at  higher  initial 
risk  than  cases.  Initial  disparity  not  taken  into 
account  in  analysis. 


•'-p  <  0.05. 
-'-p  <  0.001 
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Table  II-A-14 
Kennedy  et  al.   ( 1982a, b) 


Population  studied      Pregnant  women  at  9  sites  in  Massachusetts,  January 

1973-February  1978  (1  WIC  site  and  1  non-WIC  site  in 

3  urban  areas  and  1  rural  area;  9th  site  unexplained) 

/  '  ...... 

Retrospective  review  of  medical  and  nutrition  records 


Assignment  method/ 
research  design 

Study  group  . 
Number 
Treatment 

Number 
Treatment 

Control  group 
Number 
Treatment 

Number 
Treatment 

Number 
Results 


Birthweight: 
910 

Prenatal  WIC  recipients 
897--with  recorded  birthweight 


"CI":  Wait  listed  for  WIC  during  pregnancy  or  certified 
postpartum  (218  with  birthweight) 

"C2":     Women  from  non-WIC  sites  (182  with  birthweight) 
Total:  418 


Controls 


Birthweight  (gj 
Difference  from  WIC 
Difference  from  WIC 
after  controlling 
for  social  and  bio- 
logical differences 
%  Birthweight  <2,500  g 


WIC 
3,26h 


C! 


C2 


3,124 
140 
NA 


3,164 
100 
NA 


Total 
3,142 

60'- 


6.0 


10.1 


8 .  8^"^ 


Comment  •    Cases  and  controls  said  to  be  comparable,  but  data  to 

judge  comparability  were  very  limited  (for  instance, 
racial  composition  of  study  groups  not  reported) .  In 
fact  42%  of  cases  had  income  >195%  poverty  level  vs.  37 
of  controls.     Cases  had  a  past  rate  of  preterm 
deliveries  of  3.9%  vs.   7.3%  for  control,  and  a  7.7% 
rate  of  past  low  birth  weight  vs.  9.5%  for  controls. 

After  controlling  for  social  and  biological  differences 
between  study  and  control  groups,  birthweight  differ- 
ence halved,  implying  either  (a)  great  initial  differ- 
ences between  cases  and  controls,  or  (b)  WIC  effects 
mediated  by  changes  in  these  variables,  or  (c)  some 
contribution  of  both  (a)  and  (b) .     Analysis  by  number 
of  vouchers  cashed  confounded  by  duration  of  gestation. 
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(continued) 


effect  of  the  WIC  program.  In  order  to  interpret  the  results  of  this 
study,  it  would  be  essential  to  know  the  outcome  of  the  353  women  who  were 
terminated  from  the  WIC  program.  The  rate  of  birthweight  under  1,500  grams 
among  WIC  clients  was  less  than  half  that  of  controls  and  may  have  also 
been   due,    in   part,    to   the  exclusion  of  terminated  women  from  analysis. 

On  the  other  hand,  on  average,  controls  were  probably  not  at  as  great 
a  risk  of  poor  health  as  were  WIC  recipients,  given  that  the  WIC  program 
aggressively  sought  out  low-income  women  at  high  nutritional  and  health 
risk,  and  neither  income  nor  health  and  nutritional  status  could  be 
matched.  Thus,  the  observed  mean  birthweight  difference  between  cases  and 
controls  of  21  grams  may  be  an  underestimate. 

The  effects  ascribed  to  duration  of  WIC  benefits  are  confounded  by 
duration  of  gestation.  Women  with  longer  duration  of  gestation  had  greater 
opportunity  for  longer  duration  of  treatment.  With  such  bias,  one  would 
expect  those  with  short  treatment  to  have  lower  birthweights  than  their 
matched  controls  and  those  with  longer  durations  of  treatment  to  have 
higher  birthweights  than  matched  controls.  This  is  what  was  found:  rela- 
tionships with  duration  of  treatment  cannot  be  interpreted  as  treatment 
effects   without   first   controlling   for   duration  of  gestation  in  analysis. 
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II-A-15.     Kotelchuck,       ,  J.  B.  Schwartz,  M.  Anderka,  and  K.  Finison.  1981. 
"Massachusetts  Special  Supplemental  Food  Program  for  Women, 
Infants  and  Children  (WIC)  evaluation  project:  Final  report." 
Massachusetts  Department  of  Public  Health,  Boston. 

Kotelchuck,  M. ,  J.  B.  Schwartz,  M.  Anderka,  K.  Finison.  1984. 
"WIC  participation  and  pregnancy  outcomes:  Massachusetts 
Statewide  Evaluation  Project."    Massachusetts  Department  of 
Public  Health,  Boston  (to  be  published  in  the  Amer.  J.  Public 
Health,  October  1984). 

Kotelchuck  et  al.  (1981)  compared  the  outcome  of  pregnancy  of  4,126 
WIC  recipients  in  1978  in  Massachusetts  to  that  of  women  who  had  not  been 
enrolled  in  WIC,  matched  on  several  characteristics  from  their  children's 
birth  certificates.  Controls  were  matched  to  WIC  recipients  on  age,  race, 
parity,  marital  status,  area  of  residence  (urban,  suburban,  or  rural),  and 
years  of  education. 

Initially  the  investigators  had  identified  4,898  WIC  participants  but 
excluded  494  from  further  study,  of  whom  353  were  excluded  because  they 
were  "terminated"  from  the  program.  However,  some  of  those  categorized  as 
terminated  were  likely  to  have  been  so  because  of  adverse  pregnancy 
outcome.  The  reasons  for  termination  included  noncooperation,  noncashing 
of  vouchers,  and,  according  to  the  Massachusetts  WIC  program,  not  returning 
twice  to  pick  up  WIC  vouchers.  Thus,  one  of  the  possible  reasons  for 
program  termination  was  that  the  woman  might  have  delivered  prematurely 
after  having  been  recruited  into  the  program  but  before  returning  to  pick 
up  vouchers  for  a  second  time.  Thus,  prematurity  (with  consequent  neonatal 
death)  might  have  led  to  program  termination.  In  addition,  the  353 
included  an  unknown  number  of  women  who  were  truly  noncooperators .  Nonco- 
operators  are  generally  at  higher  risk  of  poor  health  than  those  who 
cooperate  with  programs,  independent  of  any  program  content  or  effect. 
While  such  women  were  excluded  from  the  study  group,  there  was  no  way  of 
excluding  comparable  women  from  the  control  group  because  there  was  no  way 
to  identify  such  (latent)  characteristics.  The  control  group,  thus,  is 
likely  to  include  a  small  group  of  very  premature  deliverers  and  a  larger 
group  of  noncooperators  that  had  not  been  excluded  from  the  case  group. 
This  difference  in  selection  of  cases  and  controls  might  have  contributed 
to  the  major  difference  in  outcome  reported  between  WIC  recipients  and 
controls . 

Among  the  4,126  cases,  there  were  only  12  neonatal  deaths,  a  rate  of 
2.91  per  thousand;  in  the  4,126  controls,  there  were  35  neonatal  deaths,  a 
rate  of  8.48  per  thousand.  A  neonatal  death  rate  in  1978  of  under  three 
per  thousand  among  a  low-income  group,  with  many  minority  women  and  at  high 
medical  and  nutritional  risk,  is  extremely  low,  lower  than  among  the  most 
privileged  populations  in  the  world  at  that  time.  In  this  relatively 
impoverished  group,  the  expected  rate  might  have  been  three  times  as  high. 
Thus,  the  low  rate  may  have  been  an  artifact  of  study  design  rather  than  an 
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II-A-16.    Kotelchuck,  M.  ,  M.  Anderka,  L.  J.  Stem,  M.  Hudson,  and 

L.  Graham-Mero .     1982.     "Massaciiusetts  Special  Supplemental  Food 
Program  for  Women,  Infants,  and  Children  (WIC)  followup  study: 
Final  report."    Massachusetts  Department  of  Public  Health, 
Boston. 


In  a  subsequent  study,  Kotelchuck  et  al.  (1982)  linked  the  record  of 
the  immediate  prior  birth  for  both  cases  and  controls  to  the  birth  studied 
in  their  evaluation  of  WIC  in  Massachusetts  in  1978  (Kotelchuck  et  al.  , 
1981).  Thus,  change  in  birth  outcome  was  contrasted  for  WIC  recipients  and 
controls.  The  authors  were  able  to  link  1,309  (of  4,126)  pairs  of  women 
(both  case  and  control)  to  past  birth  records,  of  whom  1,021  pairs  were 
judged  "very  secure";  i.e.,  unlikely  to  have  participated  in  WIC- during  the 
prior  pregnancy.  The  other  288  women  had  prior  births  in  WIC  areas  with 
poor  or  nonexistent  participation  records  at  the  time  of  the  prior  birth. 
Less  than  half  of  the  sample  of  matched  pairs  had  gestational  age  informa- 
tion on  all  four  births. 

There  was  an  interpregnancy  increase  28  grams  greater  in  the  WIC  than 
in  the  control  group  (n.s.)  and  significantly  lower  proportions"  of  low 
birthweight  infants  (1.7  percent)  and  very  low  birthweight  infants  (1.1 
percent)  among  WIC  recipients.  The  rate  of  very  low  birthweight  infants 
(<1500g)  for  WIC  births  was  implausibly  low  (0.16  percent  versus  a  national 
rate  of  about  1  percent).  The  number  of  neonatal  deaths  decreased  from  11 
to  5  in  the  WIC  group  and  remained  stable  at  7  among  controls,  a  result 
approaching  statistical  significance  (p  =  0.07).  However,  there  is  reason 
to  believe  that  WIC  women  whose  infants  died  m  the  neonatal  period  were 
systematically  excluded  from  the  study  sample  WIC  women.  The  very  low 
rates  of  very  low  birthweight  and  the  rarity  of  neonatal  death  again 
suggest  that  these  results  are  confounded  by  the  exclusion  of  terminated 
WIC  recipients  (see  comments  above  on  the  initial  study  of  Kotelchuck  et 
al.  [1981]).  The  authors  also  reported  a  significant  decrease  in  preterm 
birth  and  in  the  frequency  of  inadequate  prenatal  care. 

Women  who  participated  in  WIC  for  at  least  two  trimesters  had  better 
pregnancy  outcome.  These  analyses  are  likely  confounded  by  duration  of 
gestation;  longer  gestation  may  have  led  to  longer  duration  of  WIC  partici- 
pation. 

It  is  asserted  that  the  comparison  of  two  successive  pregnancies  of 
the  same  woman  allows  for  a  "powerful"  evaluation  of  WIC.  However,  the 
criteria  for  determining  eligibility  for  WIC  benefit  include  poor  obstetric 
history.  Better  outcome  across  time  could  thus  be,  in  part,  a  function  of 
regression  to  the  mean.  If  women  who  had  previous  low  birthweight  infants 
were  thus  more  likely  to  have  been  preferentially  selected  for  WIC 
benefits,  the  weight  of  subsequent  infants  would  then  tend  to  regress  to 
levels  more  typical  for  the  population  from  which  they  were  drawn.  The 
greater  the  extent  to  which  women  were  recruited  into  WIC  based  on  prior 
poor  obstetric  history,   the  greater  the  potential  effect  of  regression  to 


II-A-52 


Table  II-A-15  ' 
Kotelchuck  et  al.  (1981) 


Outcome  for  all  pregnant  WIC  recipients,  Massachusetts, 
1978,  compared  to  matched  controls... 

Retrospective  analysis  of  data  from  WIC  records  and 
linked  birth  certificates;  matched  control  identified 
from  birth  certificate  file,  and  matched  on  age,  race, 
parity,  education  (years),  marital  status,  and  area 
(urban,  suburban,  rural) . 

4,898;  494  excluded  (353  because  of  termination  from 
program);  278  unlinked/unmatched;  4,126  linked  to  birth 
certificate  and  matched. 
WIC  recipients 

4,126 
None 

WIC        Control  Diff. 


Population  studied 

Assignment  method/ 
research  design 


Study  group 
Number 


Treatment 

Control  group 
Number 
Treatment 

Results 


Gestation  (weeks) 

%  <37 

%  SGA 
Birthweight  (g) 

%  <1,500  g 

%  1,501  -  2,000  g 

%  2,001  -  2,500  g 

%  <2,500  g 
Neonatal  deaths/ 1 , 000 


4.0 
5.8 
4.7 
3,281 
.48 
1.58 
4.80 
6.86 
2.91 


39.7 

6.8 

-1 

.0 

5.0 

.3 

3,260 

21 

1.04 

.  56*'~'* 

1.77 

.  19 

5.91 

-1 

.  1 1 

8.72 

-1 

.  86-'-'^ 

8.48 

-5 

.57^'=^> 

Comment  •     Those  terminated  from  program  (n=353)  likely  include 

disproportionate  numbers  of  very  preterm  deliveries , 
with  infants  dying  in  the  neonatal  period  (preterm 
delivery  could  preclude  revisit  and  mother  would  have 
been  dropped  from  program) .     Neonatal  death  rate  of 
<3/l,000  is  extremely  unlikely  for  this  population 
in  1978,  as  was  the  highly  significant  deficit  in 
birthweights  <1,500  g. 

•    Extensive  analyses  by  duration  of  treatment  (not 
presented  here)  confounded  by  duration  of  gestation 
(see  text).     Controls  unlikely  to  have  been  at  as  high 
risk  as  WIC  recipients,  which  would  tend  to  give  low 
estimates  of  WIC  effect  on  mean  birthweight. 


-p  <  0.05. 
— p  <  0.01. 
■^-"-p  <  0.001 
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Table  II-A-16 
Kotelchuck  et  al.  (1982,  1983) 


Population  studied      Same  population  as  in  Kotelchuck  et  al.  (1981) 


Assigmnent  method/ 
research  design 

Study  group 
Number 
Treatment 

Number 
Treatment 


Control  group 
Number 
Treatment 

Number 
Treatment 

Results 


Births  to  pregnant  WIC  participants  and  controls  linked 
to  birth  certificates  from  last  prior  birth. 


1,309 

1978  WIC  recipients 
1,021 

'*Very  secure'*,  i.e.,  unlikely  to  have  received  WIC 
benefits  in  prior  pregnancy. 


1,309 
Controls 

1,021 

"Very  secure'* 


WIC 


Control 


Pre- 

Pre- 

Diff. WIC  - 

Index 

vious 

Diff . 

Index 

vious 

Diff. 

Diff.  control 

X  Birthweight 

3,297 

3,228 

69 

3,295 

3,254 

41 

28 

%  LBW 

7.2 

7.3 

-.1 

8.3 

6.7 

+1.6 

-1.7* 

%  Preterm 

5.5 

6.8 

-1.3 

6.6 

5.3 

+1.3 

-2.6'> 

%  Small  for 

5.9 

5.4 

+  .5 

4.7 

3.1 

+1.6 

-1.1 

gestational 

age 

Neonatal 

3.3 

8.4 

-4.6 

5.3 

5.3 

-4.6 

deaths/ 1 ,000 

livebirths 

X  No  or  inade- 

4.0 

7.1 

-3.1 

7.9 

8.0 

-0.1 

-3.0* 

quate  care 


No  differences  in  gestational 


Comment 


Similar  results  for  secure  sample 
age,  complications  of  pregnancy,  mean  number  of  prenatal  visits 
and  mean  month  prenatal  care  began.     Results  adjusted  for  sex. 

Likely  that  some  preterm  births  were- excluded  from 
study  pregnancies,  and  that  controls  were  at  lower 
general  risk  than  cases.     If  poor  postobstetric  history 
was  a  criterion  for  WIC  program  recruitment,  results 
are  in  part  explicable  by  regression  to  the  mean. 


*  p  <  0.02. 
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the  mean.  If  women  who  had  previous  low  birthweight  infants  were  thus  more 
likely  to  have  been  preferentially  selected  for  WIC  benefits,  the  weight  of 
subsequent  infants  would  then  tend  to  regress  to  levels  more  typical  for 
the  population  from  which  they  were  drawn.  The  greater  the  extent  to  which 
women  were  recruited  into  WIC  based  on  prior  poor  obstetric  history,  the 
greater  the  potential  effect  of  regression  to  the  mean.  Such  selection  is 
suggested  by  the  poorer  prior  birth  outcomes  among  the  VIC  group. 
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In  addition,  the  same  workers  included  a  one-page  addendum  in  which 
they  compared  the  proportion  of  infants  with  birthweight  under  5^  pounds 
for  the  years  1979  through  1981  for  mothers  who  had  3  months  or  more  of  WIC 
benefits,  fewer  than  3  months  of  benefits,  or  enrolled  in  the  program 
postpartum.  The  postpartum  enrollees  received  neither  WIC  services  nor  any 
prenatal  medical  attention  from  a  State  health  unit.  Thus,  these  results 
were  subject  to  *  confounding  by  duration  of  pregnancy  (longer  duration  of 
benefits  was,  in  part,  a  function  of  longer  pregnancies).  The  results 
might  have  been  in  part  a  fimction  of  preterm  delivery,  in  that  postpartum 
enrollees  who  delivered  very  prematurely  might  have  enrolled  in  VIC  had 
they  continued  to  carry  their  infants.  Also,  postpartum  enrollees  were 
probably  selectively  recruited  into  the  WIC  program  because  of  low  birth- 
weight.  Thus,  while  the  rate  of  low  birthweight  was  12.7  percent  among  the 
postpartum  enrollees,  11.7  percent  among  those  enrolled  in  WIC  3  or  fewer 
months  and  7.6  percent  among  those  enrolled  for  more  than  3  months,  the 
differences  cannot  be  securely  ascribed  to  the  effect  of  the  WIC  program. 
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II-A-17.    Langham,  R.  A.,  3.  W.  Dupree,  E.  H.  Atkins,  and  P.  E.  Schilling. 

1975.     "Impact  of  the  WIC  program  in  Louisiana."  Unpublished 
report.    Louisiana  State  Health  Department,  New  Orleans. 

Langham  et  al.  (1975)  reviewed  every  third  WIC  record  for  infants  and 
children  enrolled  in  VIC  programs  in  operation  at  least  15  months  in  10 
Louisiana  parishes  in  1974-75.  Of  the  1,465  children,  252  or  19  percent  of 
the  children  never  returned  for  certification  or  refused  or  were  uninter- 
ested in  the  program.  The  proportion  of  children  above  the  90th  per- 
centile, below  the  10th  percentile,  and  between  the  10th  and  90th  per- 
centiles for  height,  weight  for  height,  and  hemoglobin  or  hematocrit  were 
presented  graphically.  Although  the  data  were  amenable  to  longitudinal 
analysis,  cross-sectional  results  were  presented  by  visit  (visits  were 
separated  by  approximately  3  months)  for  all  children  for  whom  data  were 
available  at  that  visit.  Thus,  with  each  succeeding  visit,  there  were 
fewer  children  available  for  analysis. 

The  results  for  infants  under  a  year  of  age  were  confusing.  Over  the 
course  of  time,  the  proportion  of  children  under  the  10th  percentile  for 
height  decreased,  but  in  spite  of  dietary  supplementation  so  did  the  pro- 
portion over  the  90th  percentile.  Regression  to  the  mean  could  not  explain 
this  decrease  in  longest  infants,  since  the  initial  group  would  not  have 
been  selected  to  overrepresent  long  infants.  There  was  no  change  in  the 
proportion  of  children  under  the  10th  percentile  for  weight  from  the  second 
through  fourth  revisit  and  some  decrease  in  the  proportion  of  overly  heavy 
infants.  The  hemoglobin/ hematocrit  values  did  not  change  much  after  the 
second  visit.  (Any  change  from  first  to  second  visit  would  be  heavily 
influenced  by  regression  to  the  mean.) 

For  children  1  to  4  years  of  age,  the  proportion  under  the  10th  per- 
centile for  height  decreased  and  the  proportion  over  the  90th  percentile 
increased  as  enrollment  continued.  There  was  little  difference  in  weight 
for  height  among  these  older  children.  Decreases  in  anemia  over  time  were 
again  influenced  by  regression  to  the  mean.  If  low  hemoglobin  and/ or 
hematocrit  were  recruitment  criteria,  the  initial  population  was  skewed 
toward  low  values  and  at  least  part  of  any  measured  increase  at  the  second 
visit  (but  less  from  the  second  visit  onward)  would  be  due  to  regression  to 
the  mean. 

The  small  group  of  infants  and  children  who  had  at  least  five  visits 
were  compared  with  children  of  the  same  age  who  had  not  had  any  WIC 
benefits.  There  were  large  differences  in  growth  between  these  groups,  but 
no  data  to  judge  their  initial  comparability  were  presented  nor  was  there 
any  adjustment  for  noncomparability .  Since  initial  dropouts  were  at  con- 
siderably higher  risk  than  those  who  continued  to  participate  in  the  WIC 
program,  it  is  reasonable  to  assume  that  the  small  group  •  who  were  in  the 
program  for  five  or  more  visits  might  not  have  otherwise  been  comparable  to 
an  unselected  control  population. 
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Table  II-A-17  (continued) 


Population  studied     Women  enrolled  in  WIC  in  Louisiana,  1979-1981 


Assignment  method/ 
research  design 

Study  group 


Control  group 


Results 


Retrospective  review  of  WIC  forms  for  every  third 
participant. 


<3  months 

1,266 
3,496 
4809, 

Postpartum 

2,160  (white) 
3,971  (black) 
6,214  (total) 


4H'  months 

1713  (white) 
5,252  (black) 
7,008  (total) 


%  Birthweight  <2,500  g 
Duration  of  WIC  benefits  (months)  Postpartum 


<3 

4-t- 

Total  WIC 

recruits 

White 

7.1 

5.3 

0  .  1 "  « 

9.8 

Black 

13.4 

8.4 

10.4*^ 

14.3 

Total 

11.7 

7.6 

7.9*** 

12.7 

Total 

7.6 
11.6 
10.4 


Comment 


WIC  maternity  patients  Louisiana,  1979-81.  Controls 
postpartum  WIC  recruits.    Results  confounded  by 
duration  of  gestation,  higher  risk  of  postpartum 
recruits . 


p  <  0.001. 
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Table  II-A-17 


Langham  et  al.  (1975),  (1981) 


Population  studied 


Assignment  method/ 
research  design 

Study  group 
Number 
Treatment 

Number 
Treatment 

Control  group 
Number 
Treatment 


Infants  and  children  enrolled  in  WIC  programs  in  10 
parishes  in  Louisiana,  1974-75. 

Retrospective  review  of  WIC  forms  for  every  third 
participant. 


604 

Age:  <1  year 
861 

Age:  1-4  year 


None 
None 


Results 


Conmient 


Results  presented  as  graphs;  all  differences  therefore 
appro^cimations : 

Infants:    Height:    Progressive  decrease  in  %  <10th 

percentile  and  >90th  percentile  for  4  visits 

(9  months  on  program) . 
Weight  for  height:    No  change  in  %  <10th 

percentile  from  2nd  to  4th  visits,  some 

decrease  in  %  >90th  percentile. 
Hemoglobin  or  hematocrit:    Major  change  from 

visit  one  to  two;  little  consistent  change 

thereafter. 

Children:  Height:    Progressive  decrease  in  %  <10th  per- 
centile, increase  in  %  >90  percentile. 
Weight  for  height:     little  change. 
Hemoglobin  or  hematocrit:    Major  change  only 
between  visits  one  or  two. 

253,  or  19%,  either  did  not  return  for  recertif ication 
(227)  or  refused  to  participate  or  were  uninterested 
in  program  (24).     Dropouts  had  lower  weights,  heights, 
hemoglobin  and  hematocrit  than  participant?.  Cross- 
sectional  analyses  of  longitudinal  data:  numbers 
assessed  at  each  revisit  greatly  diminished. 

Hemoglobin  and  hematocrit  findings  consistent  with 
regression  to  the  mean. 


(continued) 
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Therefore,  the  tentative  coaclusioa  is  that  there  was  a  marked  excess 
of  women  predicted  to  have  infants  of  high  birthweight  in  the  WIC  group  and 
a  deficit  of  those  predicted  to  have  low  birthweight  and  that  these  differ- 
ences were  not  taken  into  account  in  the  analysis.  Indeed,  among  those 
predicted  to  have  light  babies,  WIC  recipients  had  significantly  shorter 
gestation  (0.9  week,  p  <  0.001)  and  infants  146  grams  lighter  than  controls 
(n.s.).  In  the  group  predicted  to  have  average  birthweight,  WIC  recipients 
had  infants  that  were  14  grams  lighter  than  controls;  but  in  the  group 
predicted  to  have  heaviest  infants,  where  the  authors  had  initially  posited 
little  or  no  WIC  effect,  the  WIC  group  had  infants  111  grams  heavier  than 
controls  (n.s.).  These  results  were  thus  in  direct  contradiction  to  ini- 
tial hypotheses.  However,  the  authors  chose  to  conclude  that  there  were 
positive  effects  of  WIC  on  birthweight  by  combining  all  cases  and  controls 
(biasing  their  results  strongly  because  of  the  maldistribution  of  cases  and 
controls  on  predicted  birthweight)  and  by  controlling  for  gestation,  thus 
removing  the  significant  negative  association  of  WIC  with  duration  of 
gestation  among  the  women  predicted  to  have  small  babies. 

Past  work  does  not  support  the  assumption  that  nutrition  during  preg- 
nancy can  act  only  on  fetal  growth  and  not  on  duration  of  gestation.  While 
effects  on  gestation  may  be  small,  they  are  probably  real  (Kristal  and 
Rush,  1984).  Indeed,  Edozien  et  al.  (1976a,  b;  1979)  asserted  in  their 
evaluation  of  WIC  that  the  greatest  part  of  the  relationship  between  WIC 
benefits  and  birthweight  was  mediated  by  about  5  days  increase  in  duration 
of  gestation,  and  results  in  the  prenatal  project  suggested  that  the 
balanced  protein/ calorie  complement  exerted  beneficial  effect  via  longer 
duration  of  gestation  (Rush  et  al.,  1980a,  b).  In  the  cross-sectional 
study  designs  of  Edozien  et  al.  (1976a,  b;  1979)  and  of  Ko tel chuck  et  al. 
(1981),  in  order  to  judge  the  effect  of  duration  of  treatment  on  outcome, 
it  was  obligatory  to  control  for  gestation,  but  there  was  no  such  necessity 
in  this  prospective  trial:  to  control  for  gestation  was  not  an  analytical 
necessity,  but  rather  an  implicit  assumption  that  WIC  effects  would  be 
mediated  entirely  on  fetal  growth  and  not  through  duration  of  gestation. 

The  inclusion  in  the  study  of  women  in  the  group  whose  infants  were 
predicted  to  have  average  birthweight  is  confusing.  They  were  not  part  of 
the  initial  study  design,  and  it  is  not  clearly  specified  that  they  were 
allocated  randomly.  Finally,  the  study  groups  were  probably  too  small  to 
yield  secure  results,  one  way  or  the  other. 
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II-A-18.    Metcoff,  J.,  P.  Costiloe,  W.  Crosby,  H.  Sandstead,  C.  E.  Bodwell, 
and  E.  Kennedy.     1982.     "Nutrition  in  pregnancy  ("NIP")  final 
report  (USDA)."    Report  to  the  Food  and  Nutrition  Service,  USDA. 
University  of  Oklahoma  Health  Sciences  Center,  Oklahoma  City. 

Metcoff  and  colleagues  (1982)  performed  a  randomized  trial  of  assign- 
ment to  VIC  among  women  enrolling  for  prenatal  care  at  the  Oklahoma  Uni- 
versity Health  Sciences  Center.  They  applied  a  complex  formula,  derived 
from  multiple  regression  analysis,  to  predict  at  the  time  of  recruitment 
the  likely  birthweight  of  the  infant.  The  reported  screening  fonnula  (see 
the  authors'  Table  2)  included  terms  for  week  of  gestation  at  initiation  of 
care,  race,  maternal  height,  prepregnant  weight,  weight  gain  at  21  weeks 
gestation,  smoking,  fundal  height  at  recruitment,  and  pregnancy  number. 
Inexplicably,  the  screening  formula  was  also  reported  to  include  duration 
of  gestation  of  the  index  pregnancy  and  the  sex  of  the  infant,  neither  of 
which  would  be  known  until  delivery.  Thus,  how  this  screening  equation  was 
applied  during  gestation,  when  it  required  data  unknown  until  delivery,  is 
obscure. 

Some  900  women  were  expected  to  be  eligible  for  WIC.  The  decision  was 
made  that  those  in  the  two  extreme  terciles  (i.e.,  those  predicted  to  have 
infants  of  lowest  and  of  highest  birthweight)  would  be  randomly  allocated 
to  WIC  or  control  status,  with  twice  as  many  WIC  recipients  as  controls. 
Those  predicted  to  have  infants  of  average  birthweight  would  be  given  WIC 
benefits  as  they  were  available.  The  authors  stated  that  one  of  their 
hypotheses  was  that  "WIC  intervention  will  most  benefit  those  at  highest 
risk,  i.e.,  the  mothers  likely  to  have  the  smallest  babies,  but  not  the 
mothers  likely  to  have  large  babies."  (Indeed,  in  order  to  estimate  needed 
sample  size,  the  authors  predicated  that  WIC  benefits  would  lead  to  a 
400-*gram  increase  in  birthweight  among  infants  predicted  to  have  lowest 
birthweights .  Such  a  large  increment  in  birthweight  runs  counter  to  past 
experience  [Rush,  1982].)  However,  in  analysis  this  hypothesis  was  not 
retained,  and  the  investigators  combined  all  WIC  recipients,  whatever  the 
predicted  birthweight  of  their  infants,  and  similarly  combined  all  con- 
trols. This  decision  had  dramatic  effects  on  reported  results,  since  among 
those  predicted  to  have  small  babies,  there  were  fewer  than  twice  as  many 
WIC  recipients  as  controls  (63  vs.  37),  while  among  those  predicted  to  have 
large  babies,  there  were  almost  three  times  as  many  WIC  recipients  as 
controls  (92  vs.  34).  There  were  also  83  WIC  recipients  and  101  controls 
among  those  predicted  to  have  average  size  babies.  In  their  multivariate 
analysis,  the  authors  did  not  take  into  account  this  marked  bias  created  by 
the  maldistribution  between  cases  and  controls  on  predicted  birthweight. 
For  instance,  -in  judging  the  overall  effect  on  birthweight  (see  the 
authors'  Table  9)  the  only  recruitment  criterion  used  for  adjustment  pur- 
poses was  smoking.  They  also  controlled  for  gestational  age  of  the  index 
pregnancy,  sex,  number  of  prenatal  visits  (thus  precluding  any  judgment  on 
mediation  of  WIC  effects  by  the  extent  of  prenatal  care),  interval  since 
last  pregnancy  and  history  of  past  low  birthweight  delivery,  which  were  not 
included  in  the  risk  equation. 
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Table  II -A- 18  (continued) 


Results  (continued) 


#  Cigarettes/day 
Entry  weight  (kg) 
Weight  gain^ 

week  (kg) 
Abortions  (%) 
Stillbirths  (T) 
Duration  of 

gestation  (weeks) 
Birthweight  (g) 
%  <2,500  g 


Predicted  birthweight 
<3,60Q  g  Total 


WIC    Controls  Diff. 


2.9 
78.7 
.50 


4.8 
81.6 
.53 


40.2  40.1 


3,507  3,396 
(92)  (34) 


-2.9 


.1 


WIC  Controls 


1.08 
.72 


111  3,292 
8.7 


1.03 
.51 


3,296 
6.9 


Comment  •    Initial  hypothesis:     "WIC  intervention  will  most 

benefit. . .mothers  likely  to  have  smallest  babies 
but  not  mothers  likely  to  have  large  babies."  This 
hypothesis  was  not  retained  in  analysis ,  in  which  all 
women  assigned  to  WIC  and  all  controls  were  combined. 
Only  those  predicted  to  have  small  (<3,000  g)  or  large 
(>3,600  g)  babies  were  to  be  randomized,  but  83  WIC 
and  101  controls  of  expected  average  birthweight  were 
included  in  trial. 

*    Results  not  adjusted  for  excess  of  WIC  recipients 
among  those  predicted  to  have  high  birthweight. 

Authors  adjusted  both  for  duration  of  gestation  and 
number  of  prenatal  visits,  thus  removing  any  effect 
of  WIC  mediated  by  increased  frequency  of  prenatal 
visits,  or  of  WIC  on  duration  of  gestation.  With 
these  analytic  assumptions,  and  without  controlling 
for  excess  of  WIC  recipients  in  group  predicted  to 
have  high  birthweight,  the  WIC  group  was  reported  to 
have  birthweights  91  g  greater  than  controls. 


**p  <  0.01. 
*^p  <  0.001. 
(  )  =  n. 

^Data  not  available  for  26%  study  population. 
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Table  II-A-18 
Metcoff  et  al.  (1982) 


Population  studied      Women  delivering  at  Oklahoma  University  Health  Science 

Center  meeting  both  WIC  income  and  other  risk  criteria 
(estimated  n=900  of  3,000  total  deliveries/year). 

Assignment  method/      Text  states  this  to  have  been  a  randomized  controlled 
research  design         trial  of  WIC  benefits  among  lowest  and  highest  terciles 

of  the  900  eligible  women  based  on  predicted  birthweight 
(results  appear  to  be  for  quartiles) ,  with  two-thirds 
assigned  WIC,  one-third  controls;  middle  tercile  said 
to  be  assigned  to  WIC  if  places  available;  some  of  them 
also  randomly  allocated  to  WIC  or  control  status. 


Study  group 
Number 
Treatment 


Control  group 
Number 
Treatment 


Results 


63;  83;  92;  total  238 

WIC:  predicted  birthweight  <3,000  g;  3,000-3,600  g; 
>3,600  g 


37;  101;  34;  total  172 

Controls:  predicted  birthweight  <3,000  g;  3,000-3,600  g; 
>3,600  g 


Predicted  birthweight 
<3,000  g  3,000-3.600  g 


Con- 

WIC    trols  Diff. 


Con- 

WIC    trols  Diff 


14.8  11.6 

55.9  55.0 
.52  .43 


.9 


//  Cigarettes/day 
Entry  weight  (kg) 
Weight  gain/ 

week  (kg) 
Abortions  (%) 
Stillbirths  (%) 
Duration  of 

gestation  (weeks) 
Birthweight  (g)  2,928  3,074  -146 

%  <2,500  g 

(63)  (37) 


8.4  8.6 
69.2    64.0  5.2^-^ 
.53  .49 


39.2    40.3    -.9***    39.8    40.0  -.2 

3,329  3,343  -14 
(83)  (101) 


(continued) 
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Table  II-A-19 


Nutt  et  al.  (1981) 


Population  studied 


Assigxunent  method/ 
research,  design 


Women  delivering  in  a  large  maternity  hospital  in 
Columbus,  Ohio,  from  early  1978  to  early  1979. 

Retrospective  study  of  medical  and  WIC  records;  cases  and 
controls  said  to  be  "matched"  on  age,  parity,  race, 
educational  attainment,  method  of  payment  and  other 
factors,  but  racial  disparity  inconsistent  with  "match- 
ing . 


Study  group 
Number 
Treatment 


104 
WIC 


Control  group 
Number 
Treatment 

Results 


104 

Routine  prenatal  care 


Public  assistance 
Self -pay/ insurance 


Birthweight  (g) 


WIC 


Non-WIC 


3,197  (48)  2,751  (29) 
3,236  (56)      3,344  (75) 


Difference 

446  ^ 
-108 


Comment 


Overall  WIC/non-WIC  difference  =  72  g  (p  =  .004)  con- 
trolled for  race,  duration  of  prenatal  care  and  method 
of  payment. 

While  WIC  and  control  groups  were  said  to  be  matched 
on  race,  23%  of  controls  vs.  51%  of  WIC  group  were 
nonwhite  (p  <  0.0001)  and  29%  of  controls  and  46% 
of  the  WIC  group  were  receiving  public  assistance 
(p  <  0.01). 

There  were  8  more  girls  in  the  control  than  WIC  group. 
Sex  was  not  controlled  in  analysis  and  would  account 
for  about  12  g  of  WIC/non-WIC  difference. 


p  <  0.001. 
(  )  =  a. 


Controlled  for  race  and  months  of  prenatal  care. 
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II-A-19.    Nutt,  P.  C,  M.  Wheeler,  and  R.  A.  Wheeler.     1981.     "Social  program 
evaluation  revisited:    The  WIC  program."    The  Ohio  State  University, 
American  Institute  of  Decision  Sciences. 


Nutt  et  al.  (1981)  compared  104  WIC  participants  who  were  delivered  at 
a  large  maternity  hospital  in  Columbus,  Ohio,  with  104  controls  said  to  be 
"matched"  on  mother's  age,  race,  parity,  and  duration  of  prenatal  care; 
parental  years  of  schooling;  newborn  sex;  method  of  payment  (Medicaid, 
welfare,  insurance,  self -pay) ;  whether  delivery  was  spontaneous;  whether 
delivery  was  vaginal;  and  type  of  analgesia  and  anesthesia.  ,  There  were, 
however,  marked  disparities  between  cases  and  controls  for  several  of  these 
factors.  For  instance,  there  were  53  nonwhites  in  the  WIC  group,  but  only 
24  in  the  control  group  (p  <  0.0001)  and  48  women  on  public  assistance  in 
the  WIC  group  and  29  in  the  control  group  (p  <  0.01). 

Outcome  measures  were  birthweight,  Apgar  score,  use  of  resuscitation, 
and  the  presence  of  congenital  abnormalities.  Duration  of  WIC  participa- 
tion was  one  of  the  independent  variables.  Data  were  gathered  retrospec- 
tively from  hospital  prenatal  and  delivery  charts  and  WIC  enrollment 
records . 

Linear  regression  was  used  to  adjust  for  differences  between  the  WIC 
and  control  groups  in  race  and  months  of  prenatal  care.  Welfare  recipients 
were  more  likely  than  those  with  medical  insurance  or  who  paid  their  own 
costs  to  receive  WIC  benefits.  Race,  prenatal  care,  and  method  of  payment 
(a  proxy  for  income)  were  strongly  associated  with  birthweight.  After 
controlling  for  race,  duration  of  prenatal  care,  and  method  of  payment,  WIC 
mothers  had  newborns  with  mean  birthweights  72  grams  greater  than  infants 
of  non-WIC  mothers  (p  =  0.004).  The  excess  of  eight  girls  in  the  control 
group  could  account  for  about  12  grams  of  this  difference.  Among  mothers 
on  public  assistance,  with  control  for  race  and  months  of  prenatal  care, 
WIC  participation  was  associated  with  a  446-gram  higher  mean  birthweight 
than  those  not  on  WIC  (3,197  g  vs.  2,751  g,  p  <  0.001). 
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and  35.4  percent  for  coatrols,  n.s.)*  Of  those  immunized,  WIC  infants 
received  their  second  OFT  and  OPV  immunizations  significantly  later  than 
controls  (approximately  2  weeks).  There  were  no  differences  in  age  at 
third  OPT  immunization,  but  controls  were  substantially  older  than  WIC 
infants  at  the  time  of  third  OPV  immunization.  This  difference,  however, 
was  ascribed  to  different  immunization  schedules  between  WIC  and  non*WIC 
counties.  Thus,  administrative  differences  probably  accounted  for  the 
significantly  higher  rates  of  completion  of  OPT  immunization  by  controls. 
(Oata  for  immunization  were  missing  for  45  percent  of  WIC  recipients,  but 
for  fewer  than  1  percent  of  controls.) 
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II-A-20.    Paige,  D.     1983.     "Evaluation  of  the  WIC  Program  in  infants  on 
.the  Eastern  Shore  of  Maryland."    Johns  Hopkins  University, 
Department  of  Maternal  and  Chj.ld  Health,  Baltimore,  Maryland. 


Paige  (1983)  reviewed  records  of  all  infants  participating  in  the  WIC 
program  in  three  counties  in  the  Eastern  Shore  of  Maryland  in  1979  and  1980 
and  of  all  infants  meeting  WIC  income  and  nutritional  eligibility  criteria 
in  two  geographically  contiguous  counties  without  WIC  programs  during  the 
same  years.  Only  infants  enrolled  prior  to  3  months  of  age,  for  a  minimum 
of  10  of  their  first  12  months  of  life,  and  with  at  least  three  well-care 
visits  during  the  year  were  included  in  the  study.  Infant  feeding 
practices,  morbidity,  growth,  hematology,  and  immunization  were  assessed. 
There  were  fewer  males  in  the  WIC  group  (47  vs.  54  percent  among  controls) 
and  fewer  blacks  (55  vs.  60  percent  in  the  control  group).  Other  charac- 
teristics such  as  maternal  and  paternal  age  and  education,  gravidity, 
number  of  living  children,  number  of  prenatal  visits  by  trimester,  type  of 
site  of  prenatal  care,  mode  of  delivery,  and  duration  of  gestation  were 
comparable,  though  more  mothers  of  non-WIC  infants  were  single  (46  vs.  38 
percent,  n.s.)  and  below  185  percent  poverty  level  (60  vs.  21  percent, 
p  <  0.001)  than  mothers  of  WIC  infants.  Birthweight  was  lower  among  those 
who  received  postnatal  WIC  vs.  controls  (WIC,  3,169  g,  vs.  controls,  3,234 
g,  U.S.).  It  was  unclear  whether,  or  how  many,  postnatal  WIC  recipients 
also  received  prenatal  benefits. 

Age  at  first  postnatal  clinic  visit  was  substantially  different,  so 
data  for  the  first  visit  are  omitted  from  the  table.  Ages  at  second  and 
third  visits  were  comparable. 

Infant  feeding  practices  were  related  to  prenatal  WIC  benefits. 
Prenatal  WIC  recipients  were  less  likely  to  either  breastfeed  or  use  whole 
cow's  milk.  The  increased  use  of  soy-based  formula  by  controls  may  be 
associated  with,  but  cannot  fully  be  explained  by,  racial  differences 
between  WIC  recipients  and  controls  (more  blacks  might  have  had  lactose 
intolerance,  leading  to  use  of  soy*=based  formula). 

Controls  had  a  higher  incidence  of  acute  illnesses  (upper  respiratory 
infections,  dermatologic  conditions,  gastro-intestinal  problems,  and  other 
minor  infections)  at  their  first  two  visits,  but  virtually  identical  rates 
by  the  third  visit.  WIC  recipients  weighed  less  and  were  shorter  at  first 
visit,  even  after  adjustment  by  analysis  of  variance  for  age  and  sex.  By 
the  third  visit,  white  WIC  infants  were  heavier  (0,24  kg,  p  =  0.28)  and 
longer  (0.54  cm,  p  =  0.39)  than  white  controls,  while  black  WIC  infants 
remained  lighter  (0.25  kg,  p  =  0.21)  and  shorter  (0.74  cm,  p  =  0.14)  than 
controls.  As  WIC  recipients  were  65.8  grams  lighter  at  birth  (and  most 
likely  shorter),  analyses  unadjusted  for  size  at  birth  probably  under- 
estimate the  beneficial  effect  of  postnatal  WIC  participation  on  growth. 
While  WIC  infants  and  controls  had  identical  weight-to-length  ratios  at 
second  and  third  visits,  WIC  recipients  had  slightly  larger  head  circumfer- 
ences (0.2  cm,  n.s.)  at  the  third  visit.  WIC  infants  had  slightly  lower 
hematocrits  at  second  and  third  visits   (34.5  percent  for  WIC  participants 
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II-A-21.    Pelto,  J.  M.     1982.    "Results  of  a  nutrition  intervention 

program:    The  WIC  program  in  Alaska."    Alaska  Medicine  24:14-17. 


Pelto  (1982)  assessed  the  VIC  program  of  two  urban  clinics  in  Alaska 
by  reviewing  medical  charts  of  participants  before  and  at  least  6  months 
after  certification  for  WIC.  In  the  Anchorage  clinic,  219  participants  had 
an  increase  in  measured  hemoglobin  values  from  10.7  g/dL  at  certification 
to  11.6  g/dL  6  months  later.  Women,  infants,  and  children  were  not 
analyzed  separately  and  no  statistical  tests  were  presented. 

The  increase  in  observed  values  was  most  likely  confounded  by  regres- 
sion to  the  mean,  as  well  as  by  age.  £:ccept  in  early  infancy,  hemoglobin 
concentration,  on  average,  increases  in  early  childhood.  Some  of  the 
reported  increase  might  thus  reflect  normal  increase  with  age.  Similarly, 
maternal  hemoglobin  concentration  increases  after  delivery.  Since  some  of 
the  6-month  recertif ications  for  pregnant  women  occurred  postpartum,  some 
of  any  increase  in  maternal  hemoglobin  was  in  part  a  reflection  of  normal 
physiologic  change. 

Hemoglobin  values  had  been  recorded  both  before  and  during  WIC  inter- 
vention on  25  of  27  charts  that  were  reviewed  in  Juneau  for  children 
1  to  5  years  of  age.  There  was  a  mean  increase  in  hemoglobin  from  10.9  to 
12.3  g/dL. 

The  author  reported  decreased  incidence  of  low  birthweight  concurrent 
with  the  diffusion  of  the  WIC  program,  especially  in  the  North  Slope 
region,  where  the-  rate  dropped  from  11.1  percent  in  1974  when  WIC  began  to 
8.6  percent  in  1978.  During  the  same  period,  the  rate  fell  statewide  from 
5.9  to  5.2  percent.  However,  from  the  graphic  display,  the  decline  appears 
to  have  begun  before  the  inception  of  WIC:  in  1972,  the  rate  appeared  to 
be  approximately  13  percent  in  the  North  Slope  region  and  6.5  percent 
statewide.  (The  year  of  WIC  inception  is  not  precisely  identifiable  on  the 
graph,  since  each  year  was  represented  as  a  running  average  of  3  years.) 
The  analysis  did  not  relate  varying  numbers  of  women  served  by  WIC  to 
variation  in  change  in  birthweight  or  account  for  any  other  possible 
reasons  for  changes  in  birthweight,  such  as  changing  demographic  composi- 
tion or  socioeconomic  status  of  the  North  Slope  population.  These  limita- 
tions are  such  that  the  relationship  between  WIC  benefits  and  either  hema- 
tologic indices  or  perinatal  outcome  cannot  be  attributed  securely  to  the 
WIC  program. 
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Table  II-A-20 


Paige  (1983) 


Populatioa  studied 


All  infants  participating  in  WIC  in  threie  counties  of  the 
Eastern  Shore  of  Maryland  and  all  infants  oeeting  VIC 
eligibility  and  participation  criteria  enrolled  in  county 
health  department  clinics  in  tvo  geographically  contiguous 
counties  not  participating  in  WIC.    All  enrolled  prior  to 
3  aonths  of  age,  for  a  aininum  of  10  out  of  the  infant's 
first  12  aonths  of  life,  with  at  least  three  visits  during 
the  year.    Fiscal  years  1979-80. 


Assignaent  method/ 
research  design 


Historical  prospective  analysis  from  available  health 
records  for  all  eligible  infants. 


Study  group 
Number 
Treatment 

Number 
Treatment 


ISO 

Prenatal  WIC 
148 

Postnatal  WIC 


Control  group 
Number 
Treatment 

Number 
Treatment 


229 

No  prenatal  WIC 
213 

No  postnatal  WIC 


Results 


Differences  between  WIC  and  control  groups  for  several 
indices.    Infant  feeding  by  prenatal  benefits;  all  other 
outcomes  by  postnatal  benefits. 


Visit 

number 

2 

3 

WIC 

Control 

WIC 

Control 

Infant  feeding 

X  breastfeeding 

.6 

5.8* 

.6 

1.0 

X  on  formula 

62.0 

60.0 

23.0 

16.0 

Z  on  whole  cow's  milk 

,6 

24,8*** 

44,5 

79.2*** 

X  soy-based  formula 

36.9 

9.2*** 

32.1 

3 .  4*** 

Growth 

Weight  (kg) 

7.8 

7.9 

9.8 

9.9 

Length  (cm) 

66.2 

66.7 

73.8 

74.0 

Weight/ length 

.12 

.12 

.13 

.13 

Head  circumference  (cm) 

43.0 

43.3 

46.1 

45.9 

Hematocrit  (X) 

34.2 

35.5 

34.5 

35.4 

Immunization 

X  completed  DPT  series 

76.0 

91 .  0*** 

74.0 

93 . 0*** 

Z  completed  OPV  series 

23.0 

9 . 0*** 

88.0 

100.0 

Mean  age  (months) 

6.38 

6.20 

11.76 

11.60 

Cooment 


Age  at  first  visit  not  comparable  (WIC:  0.87  months; 
Control:  2.23  months),  and  results  are  therefore 
omitted.     Results  adjusted  for  age,  race  and  sex  are 
similar  to  unadjusted  results.    Data  for  immunization 
were  missing  for  45X  of  WIC  recipients  vs.  <1I  for 
controls . 


0.05 
0.01 
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Table  II-A-21  (continued) 


Population  studied      WIC  participants  in  clinics  in  Juneau  and  Anchorage, 

Alaska. 


Assignment  method/ 
research  design 


Incidence  of  low  birth  weight  compared  to  vital  statis- 
tics for  Alaska. 


Study  group 
Number 

Treatment 


All  births  in  regions  with  WIC  programs  initiated  between 
1972  and  1979. 


Control  group 
Number 
Treatment 


All  births  in  Alaska  between  1972  and  1979. 


Results 


%  Birthweight  <2,500  g, 
 1972-1979  

1972    1974    1976  1979 


Statewide 

North  Slope  Region' 


6.5 
13.0 


5.9 
11.1 


5.2 
10.3 


5.2 
9.0 


Comment 


Analysis  did  not  relate  numbers  of  women  served  by  VIC 
to  variation  in  birthweight  by  region  nor  account 
for  other  causes  of  changes  in  birthweight  in  North 
Slope  Region  such  as  changing  socioeconomic  or  ethnic 
composition  of  region. 


^IC  region  with  maximum  drop. 


II-A-70 


Table  II-A-21 


Pelto  (1982) 


Population  studied      VIC  participants  in  clinics  in  Juneau  and  Anchorage, 

Alaska. 


Assignment  method/ 
research  design 


Retrospective  review  of  charts  before  and  at  least  6 
months  after  certification. 


Study  group 
Number 
Treatment 

Number 
Treatment 


Anchorage:     219  (28  women,  127  infants,  64  children). 
WIC  intervention.    Certified  for  >6  m  and  m^t  criteria 
for  one  of  the  3  top  VIC  priorities. 

Juneau:     27  (children) 


Control  group 
Number 
Treatment 


None 


Results 


Mean  hemoglobin  (g/dl):  n 
Anchorage  219 

(or  211) 
Juneau  27 


At 

certifica* 
tion 
10.7 

10.9 


At  re- 
certifica- 
tion 
11.6 

12.3 


Comment  •    Hemoglobin  values  confounded  by  regression  to  the  mean, 

and  probably  by  age. 

Exclusion  of  those  not  recertified  probably  depresses 
estimate  of  VIC  effect  by  excluding  those  graduated 
from  program.    Also,  those  not  returning  might  be 
behaviorally  or  socially  different  from  those 
returning . 


(continued) 
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Table  II-A-22 
Rye  et  al.  (1978a) 


Population  studied 


Assignment  method/ 
research  design 

Study  group 
Number 
Treatment 

Number 
Treatment 

Control  group 
Number 
Treatment 

Results 


Comment 


(continued) 
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Pregnant  women  enrolled  in  WIC  programs  in  14  county 
and  9  tribal  programs  in  Arizona,  July  1976-ttaTch  1977 

Compared  low  birthweight  rate  of  infants  bom  to  women 
receiving  WIC  benefits  to  State  rate  for  1975. 


Livefairths:  1,360  (1976-77);  unknown  (1977-78) 
WIC 

"Over  13,000"  (1976-77);  17,934  (1977-78) 


All  births  in  State,  1977 

(%  Birthweight  <2,5QQ  g) 

WIC  Statewide 

1976-  77         5.4  6.3  (1977) 

1977-  78  6.6 

Comparability  of  pregnant  control  group  unexamined. 
Not  controlled  for  high  birthweight  among  American 
Indians . 


II-A-22.    Rye,  J.,  M.  White,  M.  Majchrzak.     1978a.     "Intervention  out- 
comes in  Arizona's  WIC  program,  July  1976  through  March  1977." 
Unpublished  report.    Pima  County,  Tucson,  Arizona, 


Rye  et  al.  (1978a)  reviewed  health  records  of  WIC  participants  from 
1976  to  1977  and  from  1977  to  1978  in  Arizona.  There  were  1,360  livebirths 
to  prenatal  WIC  participants  in  the  first  year  and  an  unspecified  number  in 
the  second.  There  were  "over  13,000"  infants  and  children  participating 
from  1976  to  1977  and  17,934  from  1977  to  1978. 

The  rate  of  low  birthweight  among  WIC  participants  was  5.4  percent 
from  1976  to  1977  and  6.3  percent  from  1977  to  1978,  versus  6.3  percent 
statewide  in  1977.  The  authors  point  out  that  the  WIC  grdup  was  probably 
at  higher  risk  than  the  statewide  population.  On  the  other  hand,  American 
Indian  birthweights  are  high,  especially  given  the  short  stature  and  social 
and  economic  deprivation  of  Indian  mothers,  and  separate  results  for  Indian 
participants  and  controls  would  therefore  be  helpful. 

The  dramatic  decrease  in  abnormal  hemoglobin,  hematocrit,  short  sta- 
ture, underweight,  and  overweight  were  confounded  by  regression  to  the  mean 
and  biased  to  the  extent  that  abnormalities  in  these  indices  might  have 
been  used  as  recruitment  criteria,  or  misreported  in  order  to  ensure  pro- 
gram eligibility. 
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II-A-23.    Sciielzel,  G. ,  and  M.  A.  Britton.     1978.     "An  assessment  of  the 

WIC  program  in  Pennsylvania."  Unpublished  report.-  Pennsylvania 
Health  Department. 


Schelzel  and  Britton  (1978)  evaluated  two  WIC  programs  in  Pennsylvania 
that  began  in  1974.  Comparisons  were  between  status  at  entry  into  the 
program  and  at  recertif ication  (generally  after  6  months)  for  a  random 
sample  of  119  pregnant  women,  49  infants,  and  233  children,  from  1974  to 
1977. 

Some  results  were  implausible.  Infant  mortality  for  all  past  preg- 
nancies was  compared  to  that  for  the  current  pregnancy,  during  which  women 
were  enrolled  in  the  WIC  program.  For  the  64  women  with  less  than  6  months 
of  WIC  benefits,  past  infant  mortality  was  106  per  1,000,  but  16  per  1,000 
for  the  current  birth.  For  the  55  women  with  6  or  more  months  of  WIC 
benefits,  the  past  rate  was  141  per  1,000,  and  zero  in  the  current  preg* 
nancy.  The  pre-post  comparison  was  most  likely  influenced  by  past  adverse 
pregnancy  outcome  being  a  criterion  for  WIC  eligibility;  the  observed 
decrease  was  probably,  in  part,  a  function  of  regression  to  the  mean.  The 
same  caveat  applies  to  the  marked  reduction  of  prematurity  and  immaturity 
(not  defined) . 
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Table  II-A-22  (continued) 


Population  studied      Infants  and  children  enrolled  in  WIC  July  1976-Marcii 

1977,  and  1977-78. 

Assignment  method/      Infants  and  children:    pre-post  comparison  for  anemia, 
research  design         overweight,  underweight,  and  short  stature  before  and 

after  WIC  intervention,  from  health  records. 

Study  group 
Number 
Treatment 

Control  group 

Number  None 
Treatment 


Results 


Proportion  of  infants  and  children  abnormal  (%) 


1976- 

77^ 

1977 

-78^ 

After 

After 

inter- 

inter- 

Initial^ 

vention 

Initial 

vention 

Low  hemoglobin 

17.2 

5.1 

7.4 

1.3 

or  hematocrit 

Short  stature 

18.0 

7.8 

13.6 

6.3 

Underweight 

7.7 

2.0 

5.8 

1.0 

Overweight 

19.7 

9..  5 

14.2 

7.0 

Comment 


All  results  confounded  by  regression  to  the  mean. 


Assuming  13,000  screened. 
^Assuming  17,934  screened. 
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II-A-24.     Schramm,  W.  F.     1983.     "WIC  prenatal  participation  and  its 
relationship  to  newborn  Medicaid  costs  in  Missouri:  A 
cost/benefit  analysis."    Missouri  Center  for  Health  Statistics, 
Jefferson  City,  Missouri. 


Schramm  (1983)  conducted  a  cost-benefit  analysis  of  the  WIC  program 
among  Medicaid  recipients  in  Missouri  in  1980,  using  the  merged  data  for 
Missouri  from  the  WIC  program  and  vital  statistics  (birth,  fetal,  and 
infant  death  certificates;  Stockbauer  and  Bloiint,  1983).  Of  9,062  newborns 
with  Medicaid  coverage,  8,996  (99.3  percent)  were  matched  to  their  birth 
records,  but  for  25  percent,  no  mothers'  Medicaid  records  could  be  found. 
After  exclusion  of  records  with  reported  third  party  insurance  coverage 
(as407)  and  with  total  paid  claims  less  than  $100  (in  order  to  eliminate 
records  with  incomplete  costs,  n=96l),  7,628  births  were  available  for 
analysis:  1,883  WIC  recipients,  and  5,745  Medicaid  recipients  presumably 
not  enrolled  in  the  WIC  program.  Since  previous  efforts  to  match  WIC 
receipt  with  birth/ fetal  death  records  were  successful  for  93  percent, 
rather  than  100  percent,  of  known  WIC  recipients,  a  small  proportion  of  the 
unmatched  Medicaid  records  was  probably  for  pregnancies  in  which  mothers 
were  WIC  beneficiaries. 

In  the  WIC  group,  there  were  significantly  more  mothers  under  age  18 
(p  <•  0.05),  who  were  15  percent  or  more  underweight  (p  <  0.05),  who  were 
married  (p  <  0.01),  and  who  lived  in  rural  areas  (p  <  0.01).  Comparisons 
between  the  WIC  and  non*WIC  groups  were  directly  standardized  against  the 
total  study  sample.  There  were  no  significant  differences  in  the  rate  of 
preterm  delivery;  neonatal,  postneonatal ,  and  infant  mortality;  the  fre- 
quency of  pregnancy  and  labor  complications;  malformations;  and  mean  length 
of  hospital  stay  for  either  infant  or  mother.  The  reported  death  rates  for 
infants  of  mothers  on  Medicaid  were  considered  to  be  falsely  low,  since,  if 
the  infant  died,  the  mother  might  not  have  applied  for  Medicaid  for  the 
child.  While  mean  birthweight  was  only  6  grams  greater  among  WIC  recipi- 
ents, the  proportion  with  birthweight  under  2,500  grams  was  1.9  percent 
lower  in  the  WIC  group  (p  <  0.05). 

The  authors  estimated  that  for  each  WIC  dollar  spent,  83  cents  less 
was  spent  by  Medicaid  and  59  cents  less  spent  from  other  sources.  There 
were  cost  differences  only  for  infant,  but  not  maternal,  care. 

Savings  were  greatest  for  infants  of  low-risk,  rather  than  high-risk, 
mothers:  differences  for  high-risk  mothers  were  not  statistically  signif- 
icant. About  one-fourth  of  the  savings  was  secondary  to  the  (nonsignifi- 
cantly)  shorter  hospital  stay  of  WIC  infants  (4.7  vs.  4.9  days).  The 
remainder  of  the  difference  in  cost  was  predicated  to  be  secondary  to  the 
reduction  in  the  number  of  low-birthweight  infants,  i.e.,  from  the  lower 
average  daily  hospital  costs  of  about  $15.00.  .Another  possible  explanation 
was  that  WIC  recipients  delivered  in  less  expensive  hospitals,  consistent 
with  their  greater  likelihood  of  rural  residence.  In  order  to  judge 
whether   the    lower    frequency   of    low   birthweight   accounted    for   the  cost 


II-.A-76 


Table  II-A-23 


Schelzel  and  Britton  (1978) 


1 


Population  studied      Participants  in  two  Pennsylvania  WIC  programs, 

1974-1977. 

Assignment  method/      Status  at  entry  into  VIC  compared  with  that  at 
research  design         recertif ication. 


Study  group 
Number 

Treatment 


119  pregnant  women;  64  <6  months  on  WIC 

55  >  6  months  on  WIC;  (49  infants,  233  children) 


Control  group 
Number 
Treatment 


None 


Results 


Comment 


Entry 
into  WIC 


Later 
measure 


Infants 


Dif- 
ference 


%  <5th  percentile  for  height 

16.3 

10.2 

-6 

.1 

%  <5th  percentile  for  weight 

16.3 

12.2 

-4 

.1 

%  >95th  percentile  for  weight 

4.1 

4.1 

Children 

Abnormal  hemoglobin 

24.0 

7.7 

-16 

.3 

hematocrit 

%  <5th  percentile  for  height 

14.2 

7.3 

-6 

.9 

%  <5th  percentile  for  weight 

12.0 

6.9 

-5 

.1 

%  >95th  percentile  for  weight  4,7 

5.2 

+0 

.5 

Women^ 

Infant  deaths /I, 000 

<6  months  on  WIC 

106.4 

16.1 

-90 

.3 

>6  months^ on  WIC 

141.3 

0 

-141 

.3 

%  premature  births 

<6  months  on  WIC 

5.3 

0 

-5 

.3 

>6  monthg  on  WIC 

12.0 

1.5 

-10 

.5 

X  immature  births 

<6  months  on  WIC 

12.8 

1,6 

-11 

.2 

>6  months  on  WIC 

18.5 

1.5 

-17 

.0 

No  controls.    Regression  to  the  mean  and  possible  bias 
towards  low  measures  in  order  to  ensure  certification 
could  account  for  some  of  the  observed  change  over 
time. 


Comparison  with  all  past  pregnancies. 


Not  defined. 
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II-A-25.     Sharbaugh, ' C. ,  C.  Morris,  and  C.  Mahan.     1977.     "The  North  Central 
Florida  WIC  evaluation.'*    Unpublished  report.    North  Central 
Florida  Maternity  and  Infant  Care  Project,  Gainesville,  Florida. 

Sharbaugh  et  al.  (1977)  compared  birth  outcomes  among  North  Central 
Florida  Maternity  and  Infant  Care  Project  (MIC)  clients  before  (1970  to 
1975)  with  the  first  15  months  after  the  institution  of  WIC  programs  (1975 
to  1976).  There  were  6,944  women  in  the  earlier  period  and  2,126  in  the 
later  period,  of  whom  all  but  222  received  VIC  benefits.  There  was  a  1.3 
percent  reduction  in  the  rate  of  birthweight  under  2,500  grams  during  the 
first  15  months  of  WIC  operation  (p  <  0.05). 

The  inclusion  of  the  222  women  who  were  not  enrolled  in  the  WIC  pro- 
gram in  the  WIC  sample  would  tend  to  underestimate  the  effect  of  WIC. 
However,  it  was  uncertain  whether  other  changes  that  took  place  across  time 
might  have  affected  rates  of  low  birthweight  or  whether  criteria  for 
enrollment  in  the  MIC  program  might  have  changed  after  WIC  became  avail- 
able. 

In  another  substudy,  mean  birthweight  was  compared  among  all  MIC 
clients  in  six  counties  with  WIC  programs  and  three  counties  with  similar 
demographic  characteristics  but  with  no  WIC  programs.  The  mean  birthweight 
in  the  WIC  counties  was  57  grams  higher  than  in  the  non-WIC  counties 
(t=2.37,  p<0.02).  There  was  little  information  from  which  to  judge  the 
comparability  of  the  study  and  control  groups. 

Mean  birthweight  was  about  100  grams  higher  among  infants  of  women 
participating  in  WIC  for  more  than  1  month  compared  to  those  enrolled  for  1 
month  or  less.  It  was  unclear,  however,  whether  gestational  age  was 
controlled.  If  not,  the  result  was  open  to  confounding  by  duration  of 
gestation. 
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savings,  the  cost  per  low  birthweight  infant  and  per  normal  birthweight 
infant  for  both  WIC  and  non-WIC  deliveries  would  be  needed.  Without  such 
data,  it  remains  moot  whether  the  differences  in  cost  were  secondary  to 
better  health  or  to  the  use  of  less  expensive  facilities. 

Table  II-A-24 
Schramm  (1983) 


Population  studied      Medicaid  births  in  Missouri,  1980. 


Assignment  method/ 
research  design 

Study  group 
Number 
Treatment 

Control  group 
Number 
Treatment 


Medicaid  recipients  linked  to  WIC  records  were  compared 
to  Medicaid  recipients  not  linked  to  WIC  records. 


1,883 

Known  WIC  recipients 


5,745 
Others 


Results 


uotmnent 


Outcome 

WIC 

Non-WIC 

Diff . 

%  preterm  (<37  weeks) 

14.5 

14.9 

-.4 

Mean  birthweight  (g) 

3,151 

3,145 

6 

%  low  birthweight 

10,7 

12.6 

—1.9'- 

Mean  length  of  infant  stay 

4.72 

.  4.92 

-.20 

in  hospital  (days) 

Mean  length  of  mother's  stay 

3.73 

3.81 

-.08 

in  hospital  (days) 
Death  rate/ 1,000 

Neonatal 

Postneonatal  . 

Infant 
Cost  benefit  analysis 


9.4 
5.8 
15.2 


8.9 
8.6 
17.5 


Other 
Medicaid  medical 
costs  costs 


Savings  per  WIC  dollar 


$.83 


$.59 


.5 

-2.8 
-2.3 


Total 
$1.42 


No  significant  difference  in  rate  of  pregnancy  and  labor 
complications,  or  congenital  malformations. 

•    WIC  group  significantly  more  rural.    Results  consistent 
with  WIC  rural  delivery  at  less  expensive  hospitals. 
Some  WIC  recipients  in  control  group.     No  mother's 
Medicaid  record  for  25%  of  births.     Deaths  under- 
counted.     Sample  size  too  small  for  secure  test  of 
WIC  effects  on  mortality. 


*  p  <  0.05. 


Table  II-A-25  (continued) 


Assignment  method/ 
research  design 

Study  group 
Number 
Treatment 

Control  group 
Number 
Treatment 


Comparison  of  birthweight  of  WIC  clients  by  program 
participation. 


452  (in  6  counties) 
MIC  plus  WIC 


222  (in  3  counties) 
MIC  alone 


Results 


Duration  of  WIC 
participation  (months) 

1 
2 
3 

4- 
5 


Mean  birthweight 
(g) 


3,124 
3,224 
3,222 
3,220 
3,230 


(111) 

(107) 

(80) 

(61) 

(83) 


Comment 


Unclear  whether  gestational  age  was  controlled  when 
comparing  birthweight  by  duration  of  WIC  participation; 
if  not,  result  confounded. 


*  p  <  0.05 
(  )  =  n. 


II-A-80 


4 

Table  II-A-25 

Sharbaugh  et  al.  (1977) 

Populatioa  studied 

Pregnant  women  attending  North  Central  Florida  Maternity 
and  Infant  Care  project  (MIC)  and/or  WIC  programs  (13 
counties) . 

Assignmexit  method/ 
research  design 

Comparison  of  birthweight  between  1970-75  (MIC  alone) 
and  1975-76  (MIC  plus  WIC). 

Study  group 
Number 
Treataent 

2,126 

MIC  plus  WIC 

Control  group 
Number 
Treatment 

6,944 
MIC  alone 

Results 

Birthweight  (g)          MIC  +  WIC  MIC 
<2,000                       3,7  3.7 
2,001-2,500                  6,1  7.8 
<2,500                      9.8  11.6* 

Comment 

Later  (WIC)  group  included  222  women  who  did  not 
enroll  in  the  WIC  program. 

Assignment  method/ 
research  design 

Retrospective  evaluation  of  birthweight  in  6  WIC  counties 
versus  3  non-WIC  counties,  with  similar  demographic 
characteristics,  1975-76. 

Study  group 
Number 
Treatment 

452  (in  6  counties) 
MIC  plus  WIC 

Control  group 
Number 
Treatment 

222  (in  3  counties) 
MIC  alone 

Results 

Birthweight  (g)  among  MIC  enrollees,  1975-76 
niL  +  wiL  MIC 

3,284  3,227 
+  =  2.37,  p  <  0.02 

Comment 

Income  level  of  non-WIC  counties  was  higher  than  WIC 
counties. 

(continued) 
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Table  II-A-26 
Silverman  et  al.  (1982) 


Populatioa  studied     Live  singletoa  deliveries  to  wofflen  enrolled  in  t^ie 

Alleghany  County,  Pa.^  Hatemal  and  Infant  Care  (MIC) 
project,  1971-77. 

Assignment  method/      Vcmen.  enrolled  in  both  mC  and  VIC  between  May  1974  and 
research  design         1977  were  c^)ared  to  controls  enrolled  only  in  MIC, 

either  froa  1971  through  May  1974  (pre-VIC)  or  later  MIC 
enrollees  who  did  not  receive  WIC  benefits. 

Study  group 

Nuaber  .  1,047 
Treataent  Prenatal  WIC 

Control  group 

Nuaber  1,204  (1971-May  1974)  MIC 

Treataent 

Nuaber  337  (May  1974-77)  MIC 

Treataent 


Results 


Birthweight  (g) 

Adjusted  difference*'^ 

Adjusted  difference  ' 
I  <  2,500  g 

Race 
White 
Nonwhite 
Prep regnant  weight  (lb) 

<100 

101-120 
Age  (years) 

<15 

16-20 


WIC 

Non-WIC 

Diff . 

1971-74  1974-77 

1,189 

3,102  3,073 

3.095 

94.0*** 

95.7** 

39.3(n.s 

9.7 

13.0 

-3.3* 

7.4 

9.3 

-1.9 

11.1 

15.3 

-4.2* 

11.5 

21.9 

-10.4* 

12.7 

17.7 

-5.0* 

10.9 

12.4 

-1.5 

8.4 

13.5 

-5.1* 

Conaent  *    Events  extraneous  to  VIC  could  have  contributed  to 

changes  over  tiae,  and  thus  to  differences  between 
WIC  recipients  and  nonconcurrent  controls.  Current 
controls  aay  not  have  been  able  to  register  for  VIC 
due  to  shortened  gestation,  and  may  have  been  less 
coapliant  with  care  or  less  motivated. 


*p  <  0.05. 
**p  <  0.01. 
***p  <  0.001. 

*tt  =  1,047  (WIC);  a  s  1,361  (Non-WIC) 

^Controlled  for  prepregnaat  weight,  body  mass  (kg/ta^),  age,  race,  trimester 
of  MIC  admission,  number  of  prior  livebirths  and  low  birthweight  deliveries 
and  hematocrit  and  hemoglobin  at  MIC  admission. 

In  addition,  controlled  for  gestational  age,  atimber  of  prenatal  visits, 
and  weight  gain. 
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II-A-26.    Silverman,  P.  R. ,  L.  H.  Kuller,  and  D.  C.  Kolodner.     1982.  "The 
effect  of  a  local  prenatal  nutrition  supplementation  program 
(WIC)  on  birth  weight."    Unpublished  manuscript.  Allegheny 
County  Health  Department,  Pittsburgh,  Pennsylvania. 


Silverman  et  al.  (1982)  compared  1,047  enrollees  in  the  Maternity  and 
Infant  Care  (MIC)  project  in  Allegheny  County,  Pennsylvania,  who  delivered 
from  May  1974  through  1977  and  who  were  also  registered  for  WIC  benefits, 
with  1,024  MIC  enrollees  who  delivered  from  1971  through  May  1974  prior  to 
the  introduction  of  WIC,  and  with  337  later  MIC  enrollees  who  were  not 
registered  for  WIC.  Women  delivering  when  WIC  was  available,  but  whose  WIC 
status  could  not  be  confirmed,  were  excluded  from  the  analysis.  Both  sets 
of  controls  were  combined  in  analysis  since  their  birthweights  were  not 
significantly  different  (3,102  g  from  1971  to  1974;  3,073  g  later).  The 
mean  birthweight  of  the  WIC  group  was  3,189  g,  94  grams  greater  than 
controls  (p  <  0.001).  The  rate  of  birthweight  <2,500  grams  was  9.7  percent 
among  WIC  recipients  and  13.0  percent  among  controls  (p  <  0.02);  the 
difference  associated  with  WIC  was  greater  among  nonwhites  (11.1  percent 
among  WIC  infants  versus  15.3  percent  among  controls,  p  <  0.05)  than  among 
whites  (7.4  percent  among  WIC  infants  versus  9.3  percent  among  controls, 
U.S.).  WIC-control  birthweight  differences  were  greatest  among  lightest 
women  (<101  pounds  prepregnant  weight),  among  younger  women  (16  to  20  years 
old),  as  well  as  among  women  with  a  history  of  low  birthweight.  When 
birthweight  differences  were  controlled  by  linear  multiple  regression 
analysis  for  prepregnant  weight,  body  mass  (kg/m),  age,  race,  trimester  at 
MIC  admission,  number  of  prior  livebirths,  hematocrit  and  hemoglobin  at  MIC 
admission,  and  number  of  prior  low-birthweight  deliveries,  there  was  no 
change  in  the  relationship  of  WIC  to  birthweight.  Further  control  for 
duration  of  gestation,  number  of  prenatal  visits,  and  weight  gain  in  preg- 
nancy reduced  the  relationship  with  WIC  to  39.3  grams  (n.s.).  Thus,  most 
of  the  relationship  of  WIC  with  birthweight  was  mediated  by  weight  gain, 
number  of  prenatal  care  visits,  and  duration  of  gestation. 

Selection  bias  was  possible.  Nonparticipants  in  WIC  during  the  period 
when  WIC  was  available  might  not  have  registered  for  WIC  because  of  preterm 
delivery;  if  the  pregnancy  had  been  longer,  they  would  have  had  greater  op- 
portunity to  enroll.  This  is  consistent  with  the  observation  that  there 
was  no  difference  between  the  WIC  and  control  groups  in  the  rate  of  low 
birthweight  among  women  delivering  at  term  (<36  weeks).  Also,  there  has 
been  a  national  trend  to  lower  rates  of  low  birthweight  (Kessel  and  Villar, 
1983).  Thus,  decreasing  rates  in  this  study  may  be,  in  part,  due  to 
changes  in  time  independent  of  the  WIC  program  and  cannot  be  securely 
ascribed  to  effects  of  the  WIC  program,  although  the  authors  employed 
sophisticated  multiple  regression  techniques  to  adjust  for  differences  in 
identifiable  characteristics  between  WIC  recipients  and  controls. 


recipients  (1.1  percent,  p  <  0.05;  for  whites,  1.9  percent,  p  <  0.05). 
Blacks  who  received  WIC  had  significantly  fewer  complications  of  labor  than 
black  controls  (-3.4  percent,  p  <  0.05).  There  were  no  significant  differ- 
ences in  the  Apgar  score.  These  results  strongly  suggest  that  women 
enrolled  in  WIC  were  at  initially  higher  risk  than  the  residual  (control) 
population. 

The  relationship  of  WIC  receipt  to  birthweight  was  stratified  by  value 
of  vouchers  redeemed  (<$75,  $75  to  $150,  >$150)  and  adjusted  for  gesta- 
tional age.  Differences  between  WIC  recipients  and  controls  were  confined 
to  those  redeeming  over  $150  worth,  or  about  5  months,  of  vouchers.  The 
authors  concluded  that  length  of  participation  in  WIC  was  significantly 
related  to  birthweight.  Voucher  redemption  might  be  partially  confounded 
by  behavioral  factors,  which  may  be  associated  with  improved  birth  outcome. 
Control  for  duration  of  gestation  was  probably  done  categorically  (this  was 
not  specified)  with  each  category  covering  a  wide  range-  of ' gestational  ages 
(e.g.,  37  to  42  weeks);  thus,  gestational  age  was  probably  underadjusted. 
In  addition,  duration  of  gestation  is  difficult  to  measure  with  great 
accuracy.  Therefore,  controlling  for  measured  gestation  cannot  fully 
remove  the  effect  of  longer  gestation,  in  turn,  leading  to  greater  opportu- 
nity to  redeem  more  vouchers.  Thus,  while  inference  on  the  effects  of 
variation  in  duration  of  benefits  must  be  cautious,  the  argument  is  reason- 
ably convincing. 

When  analysis  was  restricted  to  births  to  high-risk  mothers  (inter- 
pregnancy  interval  less  than  18  months,  age  under  18  or  over  34  years,  more 
than  four  previous  pregnancies,  previous  bad  outcome,  medical  complications 
[e.g.,  diabetes],  multiple  pregnancy,  or  <10  percent  underweight  or  >20 
percent  overweight  for  height) ,  mean  birthweight  was  significantly  higher 
with  WIC  (50  g,  p  <  0.05)  with  almost  all  the  difference  contributed  by 
nonwhites  (177  g,  p  <  0.05).  The  nonwhite  difference  was  due  to  large 
differences  in  the  subgroups  that  either  had  medical  complications  (171  g, 
p  <  0.05)  or  were  over  34  years  old  (390  g,  p  <  0.05);  there  were,  however, 
only  43  nonwhite  women  over  34  years  of  age  in  the  WIC  group. 

The  use  of  prepregnant  weight,  education,  and  race  as  the  only  control 
variables  may  have  resulted  in  under-control ,  and  the  mean  birthweight  and 
the  difference  of  16  grams  would  then  be  an  underestimate.  On  the  other 
hand,  this  study  stands  out  for  its  sophisticated  analysis  and  the  large 
number  of  subjects. 

The  Missouri  linked  birth,  fetal,  and  infant  death  data  set  is  prob- 
ably the  most  extensive  in  the  country  and  includes  maternal  smoking,  a 
rarity.  The  use  of  smoking  as  a  control  variable  removed  any  possible 
effect  of  WIC  mediated  by  reduction  of  smoking.  It  might  be  instructive  to 
treat  smoking  as  both  an  intervening  and  an  interacting  variable,  to  judge 
whether  WIC  effects  were  greater  among  smokers  or  mediated  by  reduction  in 
smoking. 
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II-A-27.     Stockbauer,  J.,  and  C.  R.  Blount.     1983.     "Evaluation  of  the 

prenatal  participation  component  of  the  Missouri  WIC  program." 
Missouri  Department  of  Social  Services,  Division  of  Health, 
Jefferson  City,  Missouri. 

Stockbauer  and  Blount  (1983)  compared  birth  outcome  of  prenatal  WIC 
recipients  in  Missouri  in  1980  with  that  of  nonparticipants  in  three  dif- 
ferent ways:  first,  versus  all  non-WIC  births  in  1980,  by  directly  adjust- 
ing for  differences  in  prepregnancy  weight,  smoking,  race,  and  education; 
second,  versus  randomly  selected  nonparticipants,  controlling  by  analysis 
of  covariance  for  differences  in  the  same  characteristics  and,  in  addition, 
gravidity,  infant  sex,  pregnancy  spacing,  complications  of  pregnancy, 
labor,  and  delivery,  complications  not  related  to  delivery,  and  a  second- 
order  term  for  prepregnancy  weight;  and  third,  with  a  subset  of  nonpartici- 
pants chosen  by  matching  on  "key  variables"  (not  specified  but  probably  the 
same  variables  as  in  the  first  analysis).  Because  analysis  of  covariance 
assumes  no  interaction  with  the  control  factor  and  because  16  percent  of 
the  WIC  group  was  not  matched  in  the  pair-matching  procedure,  most  results 
presented  were  those  from  direct  adjustment.  Mean  birthweight  and  the 
proportion  of  low-birthweight  infants  were  similar  by  the  other  two 
analytic  methods'. 

After  removing  records  of  women  who  were  known  to  have  moved  out  of 
State,  who  delivered  other  than  in  1980,  who  were  not  pregnant,  or  who  had 
induced  or  spontaneous  abortions,  7  percent  of  the  residual  pregnant  WIC 
participants  could  not  be  linked  to  birth  or  fetal  death  certificates. 
Thus ,  some  women  who  were  on  the  WIC  roster  but  who  could  not  be  linked  to 
vital  records  were  included  in  the  control  group.  Whether  women  who  were 
either  not  compliant  with  the  program  or  who  did  not  return  for  WIC 
vouchers  because  of  premature  delivery  were  retained  in  the  WIC  group  was 
not  specified. 

The  birthweight  difference  associated  with  WIC  was  small  but  signifi- 
cant (16  g,  p  <  0.05),  and  was  larger  among  nonwhites  (48  g,  p  <  0.05). 
There  was  an  overall  0.9  percent  lower  rate  of  low  birthweight  in  the  WIC 
group  (8.5  vs.  9.4  percent,  p  <  0.05);  the  difference  for  nonwhites  was  3.1 
percent  (11.2  vs.  14.3  percent,  p  <  0,05).  Gestational  age  was  signifi- 
cantly longer  in  the  WIC  group  (0.36  weeks,  p  <  0.05);  for  whites,  0.11 
weeks  (p  <  0.05)  and  for  blacks,  0.30  weeks  (p  <  0,05).  The  rate  of 
preterm  delivery  (<37  weeks)  was  lower  in  the  WIC  group;  0.7  percent  lower 
for  whites,  7.9  vs.  8.6  percent  (n.s.),  and  2.6  percent  lower  for  blacks, 
14.0  vs.  16.6  percent  (p  <  0.05). 

Perinatal  death  was  significantly  greater  for  the  WIC  recipients  among 
whites,  but  significantly  lower  among  blacks.  The  pattern  for  infant 
mortality  was  similar  but  not  significant.  A  significantly  lower  propor- 
tion of  WIC  participants  received  adequate  prenatal  care  (-3.3  percent, 
p  <  0.05).  This  difference  was  contributed  entirely  by  whites  (-4.0  per- 
cent,   p  <  0.05).      Complications   of  pregnancy  were  more   common  among  WIC 
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Table  II-A-28 
Ceiler  et  al.  (1979) 


Population  studied      Infants  certified  November  1976-September  1977  in  WIC 

programs  in  Fayette  County,  Kentucky,  because  of  nutri* 
tional  anemia.    Hemoglobin  measured  at  recertif ication 
(median  age:    59  days)  and  recertif ication  (median  age: 
220  days). 


Assignment  method/      Pre-post  comparison, 
research  design 


Study  group 

Number  37 

Treatment  Infants  certified  for  WIC  because  of  anemia,  with 

repeated  measurement  at  recertif ication. 


Control  group 
Number 
Treatment 


None 


Results 


Mean  change  in  hemoglobin  at  recertif ication  (g/dl) 


Age  at  certification 

<6  weeks  2.9 
6  weeks -6  months 

Initial  value  >  expected  -.5 

Initial  value  <  expected  1.0 

Total  1.0 

%  increasing  .  73 
Assumption  of  no  change  expected    p  =  0.0009 


(9) 

(11) 
(17) 


Comment  •    Repeated  measurements  for  only  37  of  311  infants 

certified  because  of  nutritional  anemia  were  available 
at  recertif ication. 

Observed  results  consistent  with  regression  to  the 
mean. 


(  )  =  n. 
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II-A-28.    Weiler,  P.  G. ,  H.  P.  Stalker,  S.  W.  Jennings,  and  W.  T.  Fister. 
•1979.     "Anemia  as  a  criterion  for  evaluation  of  a  Special 
Supplemental  Food  Program  for  Women,  Infants,  and  Children." 

'  Pediatrics  63:584-590. 


Weiler  et  al.  (1979)  studied  infants  admitted  into  WIC  programs  in 
Fayette  County,  Kentucky,  because  of  nutritional  anemia  from  November  1976 
to  September  •  1977 .  Only  the  37  infants  (of  311)  who  were  recertified  and 
therefore  had  two  hemoglobin  values  were  included. 

Change  in  hemoglobin  was  reported  between  age  at  certification 
(median,  59  days)  and  recertif ication  (median,  230  days).  Change  was 
calculated  by: 

(Observed  hemoglobin  _  observed  hemoglobin) 
(at  recertif ication  at  certification  ) 

(Expected  hemoglobin  for      ^      expected  hemoglobin  at) 
(age  at  recertif ication  age  of  certification    )  . 

The  mean  change  in  hemoglobin  for  all  37  children  ranged  from  -2.9  to 
+6.1  grams  per  deciliter  (g/dL)  with  an  average  of  +1.0  g/dL.  Of  the  37 
children,  73  percent  had  a  positive  change,  22  percent  had  a  negative 
change,  and  5  percent  had  no  change.  On  the  assumption  of  no  expectation 
in  change  in  hemoglobin  values,  the  number  of  children  with  a  positive 
change  was  significant  (p  =0,0009).  However,  this  assumption  is  under- 
mined by  likely  regression  to  the  mean,  which  would  account  for  some 
increase  in  observed  values. 

Of  the  28  children  certified  between  ages  6  weeks  and  6  months  of  age, 
23  were  within  1.0  g/dl  of  the  expected  value,  and  of  these,  11  had 
hemoglobin  values  greater  than  or  equal  to  expected  values  at  recertifica- 
tion.  For  these  11  infants,  the  average  change  in  hemoglobin  was  -0.5 
g/dl.  The  17  infants  with  hemoglobin  values  below  that  expected  at  certi- 
fication had  an  average  change  of  +1.0  g/dL. 

Nine  infants  had  been  certified  before  6  weeks  of  age.  All  had 
hemoglobin  values  lower  than  expected.  The  average  change  in  hemoglobin 
for  these  infants  was  +2.9  g/dL. 

This  small  study  was  uncontrolled.  The  extent  that  higher  (or  lower) 
values  at  recertif ication  were  due  to  regression  to  the  mean,  therefore, 
could  not  be  quantified.  Also,  the  very  small  number  of  children  returning 
for  recertification  calls  into  question  how  representative  they  were  of  the 
total  group  treated. 

The  authors  calculated  monthly  program  costs.  Monthly  cost  per  infant 
decreased  each  month  from  $55.26  in  November  1976  to  $27.61  in  September 
1977. 
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Table  II-A-29 


Williams  (1982) 


Population  studied      Participants  in  Wyoming  WIC  Program,  1978-80. 


Assignment  method/ 
research  design 

Study  group 
Number 
Treatment 

Number 
Treatment 


Comparison  of  birth  records  between  prenatal  and  post' 
natal  WIC  results. 


211 

WIC  benefits  for  less  than  3  months 
295 

WIC  benefits  for  3  or  more  months 


Control  group 
Number 
Treatment 

Results 


750 

Postnatal  WIC  recruits 


Birthweight  <2,5Q0  grams  (%) 

 Prenatal  WIC  

Duration  of  benefits 


Racial 

(months) 

Postnatal 

group 

<3 

>3 

Total 

WIC 

Total 

White 

Hispanic 

Other 

16. 
4. 
0. 

2  (148) 
4  (45) 
0  (18) 

8.4  (202) 
3.3  (59) 
5.9  (34) 

11.7 
3.8 
3.9 

13.9  (588) 
15.3  (111) 
17.6  (51) 

13.1 
9.8 
10.7 

Total 

12. 

3 

7.1 

9.3 

14.4** 

12.3 

Comment 


Results  by  duration  of  treatment  confounded  by  duration 
of  gestation.     Control  group  (postnatal  WIC  recruits) 
probably  biased  to  include  excess  preterm  delivery; 
postpartum  certification  may  have  been  due  to  low 
birthweight. 


**  p  <  0.01. 

(  )  =  n,  denominator 
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II-A-29.    Williams,  J.  T.     1982.     "Wyoming  WIC  Evaluation."  Unpublished 
letter  to  Food  and  Nutrition  Service. 


Williams  (1982)  described  an  assessment  of  the  WIC  program  in  Wyoming 
from  1978  to  1980  in  a  letter  to  the  Department  of  Agriculture.  He  studied 
the  impact  of  WIC  on  outcome  of  pregnancy  among  high-risk  women,  whether 
the  WIC  program  was  functioning  as  an  integral  component  of  health  care, 
and  the  needs  of  the  population  served.  Rates  of  low  birthweight  of 
infants  of  mothers  who  participated  in  the  WIC  program  for  3  months  or  more 
(n=295),  less  than  3  months  (n=211),  and  who  were  recruited  into  the  WIC 
program  postpartum  (n=750),  were  7.1  percent,  12.3  percent,  and  14.4  per- 
cent, respectively.  The  comparability  of  study  and  control  groups  was 
uncertain.  The  control  group  of  postnatal  WIC  recruits  was  likely  to  have 
been  at  higher  risk  than  the  prenatal  WIC  recipients.  Comparisons  by 
duration  of  WIC  benefits  were  subject  to  confounding  by  duration  of  gesta- 
tion, and  there  was  bias  towards  short  gestation  among  the  control  group, 
since  some  control  women  might  have  enrolled  in  WIC  during  pregnancy  if 
they  had  not  delivered  prematurely.  In  addition,  postpartum  recruitment 
might  have  been  due  to  low  birthweight  and/ or  prematurity. 

Monthly  computerized  reports  of  referrals  made  by  the  WIC  staff  for 
immunization  services  and  to  well-child  clinics,  prenatal  classes,  private 
physicians,  and  other  health  care  services  were  reviewed  to  assess  integra- 
tion within  the  WIC  program. 

Results  were  preliminary  and  are  not  yet  available  in  a  formal  report 
or  publication. 


II-A-89 


II-B-1.    Argeanas,  S.,  aad  I.  Harrill.     1979.     "Nutrient  intake  of 

lactating  women  participating  in  the  Colorado  WIC  Program." 
Nutrition  Reports  International  20(6) : 805-810. 

Argeanas  and  Harrill  (1979)  compared  the  dietary  intake  of  lactating 
women  in  Fort  Collins,  Colorado,  eleven  enrolled  in  the  VIC  program  and 
five  controls,  within  6  weeks  postpartum  and  2  months  after  the  initial 
interview.  Height  and  weight  were  measured  at  both  interviews.  The 
caloric  intake  of  VIC  participants  increased  by  310  kilocalories ,  or  from 
69  to  81  percent  of  the  normative  level  for  pregnant  women  set  by  the  Food 
and  Nutrition  Board  of  the  National  Academy  of  Sciences  (2,400  kcal) ,  over 
the  2-fflonth  period,  while  controls  reduced  caloric  intake  from  97  to  94 
percent  of  the  same  normative  level.  Though  VIC  recruitment  criteria  were 
not  specified,  the  study  women  may  have  been  recruited  based  on  inadequate 
nutritional  patterns,  such  as  low  caloric  intake.  Thus,  this  increase 
could,  in  part,  have  been  due  to  regression  to  the  mean.  The  mean  intake 
of  all  measured  nutrients  except  Vitamin  C  increased  in  VIC  participants . 
Mean  body  weight  declined  by  2.1  and  1.6  kilograms  among  VIC  and  non-VIC 
women,  respectively. 

The  sample  was  small  and  the  control  and  study  groups  were  not  compar- 
able; controls  had  higher  mean  income.  Actual  income  and  other  demographic 
data  were  not  reported. 


II-B-2 


Appendix  II-B;     Individual  review  of  studies,  primarily 

addressing  issues  other  than  health  effects 
of  the  WIC  program. 

These   detailed   reviews    are   presented   as    a   matter   of    record,  even 
though  they  do  not  relate  centrally  to  health  outcome. 
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II-B-2.    Bendick,  M. ,  T.  H.  Campbell,  D.  L.  Bowdea,  and  M.  Jones,  The  Urban 
Institute.     1976.     "Efficiency  and  effectiveness  in  the  WIC 
program  delivery  system."    Miscellaneous  Publication  No.  1338, 
1-216.    U.S.  Department  of  Agriculture. 

Bendick  et  al.  (1976)  of  the  Urban  Institute  conducted  a  study  at  96 
randomly  sampled  WIC  clinics  in  60  program  areas  across  the  country.  The 
sample  was  stratified  by  the  size  of  the  population  served,  region  of  the 
country,  and  system  of  WIC  food  distribution.  The  study  used  interviews 
and  self ^completed  questionnaires  by  clinic  staff  to  ascertain  character- 
istics of  WIC  programs  and  participants.  In  addition,  active  and  former 
WIC  participants  and  a  small  sample  of  nonparticipants  were  interviewed. 
The  data   from  the  control  sample  were  analyzed  and  reported  separately. 

The  study  described  services  provided  by  WIC  clinics  and  client  satis- 
faction with  these  services.  About  96  percent  of  WIC  participants  were 
satisfied  with  the  way  they  received  WIC  foods.  About  65  percent  of  sample 
clinics  used  retail  purchase  for  food  distribution.  Not  surprisingly, 
dissatisfied  participants  had  higher  costs,  experienced  greater  inconven- 
ience in  getting  to  WIC  clinics,  and  had  difficulty  in  arranging  child 
care.  Number  of  visits  for  preventive  health  services  (estimated  by  clinic 
staff,  not  counted  from  records  or  estimated  by  clients)  was  greater  among 
pregnant  women  receiving  WIC  (5.8  vs.  5.1  visits  among  non-WIC  women 
[n.s.]).  The  estimated  number  of  well-infant  visits  during  the  first  6 
months  and  between  the  first  and  fourth  birthdays  was  greater  for  WIC 
recipients  (for  infants,  3.8  vs.  3.0  in  the  non-WIC  group  (p  <  0.001);  for 
children,  3.9  vs.  2.2  for  non-WIC  children  [p  <  0.001]).  Nutrition 
counseling  was  given  in  about  70  percent  of  clinics  in  1975,  with  only  12 
percent  of  WIC  participants  judging  that  they  had  learned  something. 

Effectiveness  of  WIC  services  was  judged  from  estimates  by  WIC  clinic 
administrators  and  current  and  former  WIC  participants,  but  without  a  com- 
parable control  sample. 


II-B-^ 


• 


Population  studied 

Assignment  method/ 
research  design 


Study  group 
Number 
Treatment 

Control  group 
Number 
Treatment 

Results 


Comment 


Table  II-B-1 
Argeanas  and  Harrill  (1979) 
Lactating  women  in  Fort  Collins ,  Colorado,  1978. 

Inf!^'5°''^  ^"^^^  demographic  and  other 

information  (maternal  eating  habits,  infant  feeding 

and  ^"';K^^'•^  collected  within  6  weeks  of  delivery 
and  2  months  later.  '=j.xvciry 


11 
WIC 


None  (middle  income) 


Mean  intake  and  RDA 


WIC 


Controls 


Energy  (kcal) 
Protein  (g) 
Calcium  (mg) 
Iron  (mg) 
Vitamin  k  (lU) 
Thiamin  (mg) 
n 

•    Controls  had 


0-^ 

8-15 

Mean 

% 

Mean 

% 

intake 

RDA 

intake 

RDA 

1,729 

69 

2,039 

81 

87.1 

131 

101. 1 

153 

980 

82 

1,003 

84 

13.4 

74 

15.2 

84 

3,749 

62 

8,616 

144 

1.03 

79 

1.37 

105 

11 

11 

0- 

6 

8-15 

Mean 

% 

Mean 

% 

intake 

RDA 

intake 

RDA 

2,438 

97 

2,356 

94 

118.0 

179 

99.6 

151 

1,801 

150 

1,382 

115 

15.3 

85 

15.7 

87 

6,391 

106 

6,799 

113 

1.34 

103 

1.22 

94 

^^g^g^  income  than  study  group. 


II-B-3.     Christie,  D.  D.,  and  L.  B.  Gale.     1979.     "WIC  program  involvement 
in  the  prevention  of  mental  retardation."    Mimeograph.  New 
Jersey  State  Department  of  Health,  John  Fitch  Plaza,  Trenton,  New 
Jersey. 


Christie  and  Gale  (1979)  described  results  of  the  New  Jersey  Nutrition 
Surveillance  Program  from  July  1977  to  June  1979  and  proposed  improvements 
in  the  WIC  program. 

The  prevalence  of  low  hematocrit  (<3I  or  <34  percent  for  children  0  to 
23  months  and  2  to  5  years  of  age,  respectively)  in  three  community  clinics 
ranged  from  14.8  to  31.6  percent.  Thus,  the  WIC  program  served  children 
with  a  high  rate  of  anemia.  Many  of  the  children  in  tWo  of  the  clinics 
were  also  .growth  retarded  (rates  were  not  specified) . 

While  the  prevalence  rates  for  anemia  among  WIC  participants  were 
high,  no  conclusions  on  the  effectiveness  of  WIC  services  could  be  drawn 
from  this  study. 


Table  II-B-3 


Christie  and  Gale  (1979) 


Population  studied 


Infants  and  children  participating  in  3  New  Jersey  WIC 
programs . 


Assignment  method/ 
research  design 


Study  group 
Number 


Treatment 


575,  Site: 

197,  Site: 

928,  Site: 
WIC 


North  Camden 
South  Camden 
Plainfield 


Control  group 
Number 
Treatment 


None 


Results 


Hematocrit  <31%  for  children  0-23  months  of  age  or  <34% 
at  2-5  years  of  age,  respectively. 


North  Camden  31.6% 
South  Camden  15.3% 
Plainfield  14.8% 


WIC  population  had  low  weight  and  height  for  age,  low 
weight  for  height  and  increased  weight  for  height  >95th 
percentile . 
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Table  II-B-2 


Bendick  et  al.  (1976) 


Population  studied 


Current  and  former  VIC  participants  and  staff  in  96 
VIC  clinics  in  30  states  in  operation  between  1974  and 
1975. 


Assignment  method/ 
research  design 


Stratified  random  sample  of  VIC  clinics  by  geographical 
area,  size  of  caseload,  rural  vs.  urban  location,  ethnic 
group  served  and  diversity  of  procedures  and  policies 
within  programs.    Structured  interviews  with  adminis- 
trators and  current  and  former  VIC  clients. 


Study  group 
Number 
Treatment 

Number 
Treatment 


3,149 

Current  VIC  participants 
44S 

Former  VIC  participants 


Control  group 
Number 
Treatment 


None 


Results 


Number  of  visits  for  preventive  health  care 


VIC' 


Non-VIC' 


Vomen 
Infants  ^ 
Children^ 


5.8  (72) 

3.8  (90) 

3.9  (85) 


5.1  (72) 
3.0**^^  (87) 
2.2***  (78) 


81%  (2,855)  of  VIC  households  were  using  VIC  foods  in 
preparing  family  meals. 


p  <  0.001. 
(  )  =  n  of  clinics. 

^Estimates  reported  by  96  VIC  Clinic  Administrators  of  VIC  participants  and 
"comparable  non-VIC"  clinic  users. 

b 

Vomen:     Total  number  of  prenatal  visits  per  pregnancy. 

c 

Infants:    Number  of  visits  to  well-child  clinics  during  first  6  months. 

^Children:    Number  of  visits  of  well-child  clinics  between  1st  and  4th 
birthdays . 
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Table  II-B-4 


Comptroller  General  of  the  United  States,  (1979) 


Population  studied 


Assignment  method/ 
research  design 

Study  group 

Health  service!; 
analysis : 
Number 

Certification 
criteria: 

Number 
Nutritional, 
assessment: 

Number 

Treatment 


Local  WIC  programs  and  individuals  in  Illinois, 
Louisiana,  New  York  and  Washington.  .  . 

Review  of  records.    Visits  to  WIC  sites. 


20  WIC  sites 

500  WIC  recipients 


76  WIC  recipients 

125  WIC  recipients 
WIC 


Control  group 
Number 
Treatment 


None 


Results 


Health  services 


Available/ 
received  (%) 


Health  services  available  at  site,  or 

by  agreement  with  outside  source  70.0 
Health  services  received  by  individuals  86.5 

Nutritional  risk  assessment  (%) 


Washington 
Louisiana 


No  assessment 

60  (125) 
NA 


Improper 
certif icatioQ 

9  (51) 
20  (25) 


Comment 


Methods  of  selection  of  states,  clinic  sites,  and 
individuals  not  reported. 


(  )  =  n. 

^Data  unavailable  for  107  cases. 
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II-B-4.     Comptroller  General  of  the  United  States  (1979).  "The 

Supplemental  Food  Program  for  Women,  Infants,  and  Children  (WIC)-- 
How  can  it  work  better?"    Washington,  D.C.:  United  States  General 
Accounting  Office. 

The  Comptroller  General's  Report  (1979)  is  a  description  of  several 
components  of  the  WIC  program  at  sites  in  Illinois,  Louisiana,  New  York, 
and  Washington.  Information  was  obtained  from  visits  and  reviews  of  State 
and  local  WIC  agencies  and  from  reviews  of  records  of  individual  partici- 
pants. The  report  focuses  on  weaknesses  of  implementation  of  the  program, 
not  outcome  or  effects,  and  recommends  ways  to  improve  :the  program. 
Program  elements  reviewed  were  integration  with  health  care,,  nutritional 
risk  assessment,  composition  of  food  packages,  nutrition  education,  and  the 
need  for  evaluation  of  the  program. 

Although  much  of  the  information  in  the  report  is  qualitative,  there 
was  a  review  of  available  health  services  at  20  WIC  sites  (how  the  sites 
were  chosen  is  not  specified) .  Six  did  not  provide  either  prenatal  or 
pediatric  services,  either  at  the  site  or  by  contract  with  outside 
agencies.  It  was  not,  however,  indicated  whether  these  six  sites  served 
both  prenatal  and  childhood  WIC  clients.  Some  500  individuals  were  chosen 
for  record  review  (the  method  for  selection  was  not  stated) ,  but  107  charts 
were  not  found.  Of  the  other  393  individuals,  86.5  percent  received  health 
care  services  and  13.5  percent  did  not. 

Criteria  of  nutritional  risk  varied  by  State.  For  instance,  risk  for 
anemia  was  defined  in  Illinois  as  hemoglobin  under  13  grams -percent 
(g-percent) ,  in  Louisiana,  under  11  g-percent;  in  New  York,  under  12 
g-percent;  in  the  Seneca  Indian  Nation,  under  12  g-percent;  and  in 
Washington,  under  11.5  g-percent. 

Whether,  WIC  nutritional  risk  criteria  were  met  by  recipients  was 
assessed  in  Washington  and  Louisiana.  In  Washington,  records  of  51  partic- 
ipants at  three  clinics  were  reviewed.  Five  participants  (9  percent)  did 
not  meet  the  State's  nutritional  risk  criteria.  In  Washington,  125  records 
were  selected  at  five  clinics.  The  required  nutritional  risk  assessments 
were  only  made  in  60  percent  of  those  cases.  In  Louisiana,  five  of  25 
records  reviewed  at  one  clinic  showed  "improper"  certification. 


II-B-7 


Population  studied      First  25  high  risk  pregnaat  women  who  were  certified 

eligible  for  WIC  benefits  in  three  centers  in  Illinois, 
1981. 

Assignment  method/      Twenty-four  hour  dietary  recall  and  nutrition  knowledge 
research  design         questionnaire  given  at  WIC  certification  and  6-8  weeks 

postpartum  or  at  recertification. 


Study  group 
Number 
Treatment 

Control  group 
Number 
Treatment 


75 
WIC 

None 


Table  II-B-5 
Drayton  (1982) 


Background 
of  nutrition 
educator 


Time  spent 
receiving 
nutrition 
education 


Results  Significance  of  post-test  scores,  controlled  for 

pretest  score,  by  analysis  of  covariance 


Knowledge  of 

Milk/ vitamin  D/ calcium  *^  NA^ 

Caloric  intake  *  * 

No  significant  relationships  with  knowledge  of  general 
nutrition,  intake  of  Vitamin  C,  iron,  Vitamins  A,  B12,  B6, 
C,  and  0,  iron,  protein,  calcium  and  folacin  or  with 
hematocrit. 

Type  of  nutrition  education  defined  as  basic  contact, 
basic  +  secondary  contact,  or  basic  +  secondary  +  high 
risk  contact,  unrelated  to  outcome. 

Comment  •    Sample  sizes  were  small;  no  control  group. 


■-p  <  0.05     (n  =  77). 

^Knowledge  significantly  greater  if  counseled  by  nutrition  aide  vs . 
registered  dietician  or  graduate  student. 

^Caloric  intake  higher  if  counselor  was  registered  dietician,  and  with 
increased  duration  of  nutrition  education. 
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II-B-5.    Drayton,  P.  K.  D.     1982.     "An  evaluation  of  the  women,  infants, 
and  children  nutrition  education  intervention  program  for  high 
risk  pregnant  women  in  three  centers  of  Illinois."  Doctoral 
thesis.     Southern  Illinois  University  at  Carbondale,  Illinois. 

Drayton  (1982)  studied  25  pregnant  women  at  each  of  three  WIC  centers 
in  Illinois  at  the  time  of  VIC  certification  and  again  at  6  to  8  weeks 
postpartum  or  at  recertif ication,  from  1979  to  1981.  The  Nutrient  Dietary 
Data  Analysis  form  (based  on  a  24-hoAir  dietary  recall)  and  a  nutrition 
knowledge  questionnaire  (developed  by  the  author)  were  used.  WIC  records 
were  reviewed  for  hematocrit  level  and  extent  and  type  of  nutrition  educa- 
tion. Postpartum  hematocrit  levels,  the  percentage  of  the  RDA  consumed  for 
specific  nutrients ,  and  nutrition  knowledge  scores  were  analyzed  by  the 
effects  of  various  types  of  nutrition  education  methods  (basic  contact 
only,  basic  plus  secondary  contact,  or  basic  plus  secondary  plus  high-risk 
contact),  the  background  of  educators  (registered  dietician,  food  and 
nutrition  graduate  student,  or  nutrition  aide),  and  varying  lengths  of  time 
spent  on  education. 

Postpartum  test  scores  were  controlled  for  prepartum  scores. 
Postintervention  nutrition  knowledge  was  significantly  greater  for 
milk/Vitamin  D/calcium,  one  of  five  categories,  if  the  nutrition  educator 
was  a  nutrition  aide.  The  type  of  information  provided  and  the  time  spent 
by  education  were  not  related  to  changes  in  nutrition  knowledge. 
Postintervention  hematocrit  levels  did  not  vary  as  a  function  of  the  back- 
ground of  the  educator,  nor  the  type  or  extent  of  education.  Caloric 
intake  was  significantly  greater  with  increased  duration  of  education  and 
when  the  nutrition  educator  was  a  registered  dietician.  There  were  no 
other  significant  relationships  to  reported  intake. 

Sample  sizes  were  small,  and  there  was  no  control  group.  Only  post- 
intervention  hematocrit  levels  were  presented. 
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